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In treating otitis with Furacin Anhydrous Ear Solu- 
tion, clinical investigators report”: 


— cure or marked improvement in 90% of one group 
of patients with bacterial otitis media et externa 


— cure of the majority of patients with bacterial otitis 
externa after only three office visits 


— marked diminution in the malodor of chronic otitis EAR 


media. 
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teaspoonful 
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oral suspension 


Pure, well-tolerated Terramycin in 
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Since allergic women are sensitive to many substances, cosmetics 
must be considered a primary or contributory cause of the patient's 
discomfort. That is why physicians have prescribed Marcelle® 
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itive, two-point pressure at all times. 
Affords complete flexibility in use as 
various adjustments are possible in 
either plane. 

Three sizes of tongue blades come with 
each mouth gag. Fits any mouth from 
small child to adult and successfully 
used on edentulous patients. 
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...and throughout the world. 
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manship and material, complete with three 
sizes of tongue blades 


Individually: MOUTH GAG, $20.00; 
TONGUE BLADES, $6.00 each. 


The McIVOR MOUTH GAG, of finest work- $35 


Order a McIVOR MOUTH GAG through your regular supplier, or wriic: 


ROBERT and WILLIAMS COMPANY 


Manufacturers of the McIVOR MOUTH GAG - 416 Thirtieth Street ¢ Oakland 9, California 
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To cope with emergencies... 


a needed item for the physician’s bag 


Anesthesia requirements in accidents and other emergencies make 
VINETHENE a desirable item in every physician’s bag. VINETHENE is 
a practical inhalation anesthetic for short periods of anesthesia. 
Administered by open-drop technic, it induces anesthesia rapidly 
and blandly, and is characterized by prompt recovery with a 


minimum of postoperative nausea. 


Literature on request 


VINETHENE 


(Viny! Ether for Anesthesia U.S.P, Merck) 
AN INHALATION ANESTHETIC FOR SHORT OPERATIVE PROCEDURES 


Research and Production | ME & co., INC. 


for the Nation’s Health \ RANWAY, NEW JERSEY 
in Canada: MERCK & CO. Limited-Montreal 
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us ThEeRE was a OOctor of physik, 
im al the worlde was ther non hym Lyk... 
he knew the Cause of E€v’ry maladye, 
WERE It OR HOt OR COLO. OR MOIST OR ORYE, 
where they engendere, and of what humour, 


he was a verRay parfyt practysour. oe 
“With us there was a doctor of physic, 
in alt the world was there none him like... 
He knew the cause of ev'ry malady, 
Were it or hot or cold, or moist or dry, 
Where they engender, and of what 
He was @ very practitioner.” 


In lusty language, Chaucer in his Canterbury 

Tales relates the story of a 14th Century | 
English pilgrimage. Important among the 

pilgrims was the doctor—"a veray parfyt 
practysour,”’ supposedly Nicholas Hostre- 

sham, held in high esteem Chaucer 

contemporaries. 

Behind the physician centuries of 

the tradition of service. When disaster 

_ Strikes, in peace as in war, wherever there 

is sickness or pain, the doctor brings relief 
and help. Sonotone, an organization dedi- 

cated to the service of the hard of hearing, 

salutes humanity's greatest public servant, 

the doctor. 

Sonotone Consultants work with a line of 
superior instruments designed to fit varying 
degrees of hearing loss. They are trained to 
bring a unique personal servite which 
assures the better hearing te which your 
are entitled. 


ELMSFORD, N.Y. 
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THE NEW GOTTSCHALK Middle Eat A spirator 


An effective little device which simplifies the 
removal of secretions from the tympanic cavity 
in cases of otitis media with effusion and aero- 
otitis media. It permits intermittent relief of 
the negative pressure without need of a special 


needle, for clearing the entire tympanic cavity 
of fluid in a single operation. Pyrex glass, 
graduated, with rubber stopper, tubing and 
mouthpiece, and two 212” rustless steel needles, 
20G and 22G, with short intradermal bevel. 

Complete, $7.50 


ORDER DIRECT FROM 
Instrument Makers To The Profession Since 1895 


S. HONORE ST. CHICAGO 12, ILLINOIS 
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New Model With Pre-set 
Diaphragm Control 


EXAKTA “VX” 


35mm Single Lens Reflex Camera 
For Parallax-Free Otolaryngological 
Photography 


The Exakta, with instantly interchangeable lenses, is 
widely used by otolaryngologists for every type of medi- 
cal and research photography. Its unique through-the- 
lens viewing system assures absolutely correct “‘on-the- 
subject” photographs, in extreme close-ups or through 
the microscope. In addition, this world famous medical 
camera is regularly used for preliminary, developmental, 
and end result pictures of patients; for copying X-Rays: 
and for making color transparencies—a necessity fo: 
recording and lecturing. 


With £2.8 Zeiss Tessar ‘’T’’ Coated Lens 
with Pre-Set Diaphragm 

Penta-Prism Eye Level Reflex Viewfinder 

Extension Tube Set 

Microscope Adapter 


Write Dept. 800 for free descriptive booklet “H” on 
camera and accessories and brochure on close-up tech. 
nique with the Exakta. 


EXAKTA CAMERA CO., 46 W. 29th St., N. Y. 1, N. Y. 


Exclusive Sales and Service Organization in the 
1.S.A. fer Ihagee Camera Works. Germany 


Cat. No. 714/S SHEEHAN 
CHISEL- OSTEOTOME 


With new nonslip serrations on head, 
properly hardened to give lasting service. 
Stock sizes 2-3-4-7-9-11-14-17-19 mm. 
specify size when ordering, Overall 
length 7” 


Stainless Steel $4.25 ea. 


Cat. No. 702/C MALLET, lead filled 
head, 6%”x1” diameter. Chrome 


Plated, weight 1114 oz. $5.25 ea. 


Cat. No. 728/S LEWIS RASP AND 
SWEEPER, cutting downward, one piece 
construction, Stainless Steel $5.75 ea. 


Cat. No. 729/S GLABELLAR RASP, 
AUFRICHT, one piece construction, 


Stainless Steel $5.75 ea. 


Cat. No. 735/S JOSEPH PERIOSTEAL 
ELEVATOR, one piece construction, 


Stainless Steel $4.25 ea. 


Complete Rhinoplasty Catalog on 
Request 
B. J. FLORSHEIM 


2067 BROADWAY, at 72nd ST. 
New York 23, N. Y. 
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CALIBRE —7 Fr. 


VISUAL FIELD — large, 
defined, high contrast 


Accurate, detailed inspection of the smallest 
_ cavities and canals of the nasopharyngeal region 


_. pharyngoscope. Its minute calibre permits its 
_ use between the middle turbinate and septum 
to explore the superior meatus and spheno- 
ethmoidal regions. It can be used under the 
middle turbinate to study the accessory 

_ ostium and the bulla ethmoidalis and open- 
_ ings of the ethmoidal cells can be seen. 


Its coated lens system and cartridge type 
lamp produce a brilliantly illuminated, 
sharply defined image. The superior 
optical properties characteristic of 
A.C.MLI. telescopes are retained 
_in the Meltzer Nasopharyngoscope. 

_ The cartridge lamp located 
adjacent to the objective lens 

assures maximum illumination. 
Coated lens system provides a 

large visual! field, sharply 

defined and free from internal 
reflections. A protective sheath 

that may be used as a 
sterilizing chamber is sup- 
plied with the instrument. 


Cystoscope Makers, ne. 


1241 LAFAYETTE AVE. 1, WALLACE, President NEW YORK 59, N. Y. 
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MODIFIED RADICAL MASTOIDECTOMY 


Indications and Results 


ARTHUR L. JUERS, M.D. 
LOUISVILLE, KY. 


DISCUSSION of the mode of genesis and the pathology of the various types 

of cholesteatoma is essential to a full understanding of the problems involved 
in selecting cases for and carrying out the technique of the modified radical mas- 
toidectomy. In some instances the final decision as to whether this type of operation 
will be adequate cannot be made until the pathology is exposed at the time of surgery. 


CHOLESTEATOMA 


Cholesteatoma is generally defined as a mass of concentric layers of cast-off 
epithelial cells surrounded by a matrix of squamous epithelial cells and connective 
tissue, the epithelium being on the inner surface of the matrix. Fatty degeneration 
and cholesterol-crystal formation occur in the desquamated epithelium. There are 
numerous classifications of cholesteatoma, including such divisions as true, pseudo, 
congenital, acquired, primary, and secondary. A review of the literature reveals 
considerable confusion in terminology. Since the histological appearance is essen- 
tially the same in all clinical types of cholesteatoma, the discussion here will be 
arranged on the basis of the pathology preceding the genesis of the lesion. The 
following is a simple clinical classification : 


Cholesteatoma 


1. Congenital 


2. Central perforation 
3. Marginal perforation 


a. Secondary to acute necrotic otitis media 


b. Attic retraction type 


Congenital.—These are extremely rare. They develop from embryonal cell rests 
and may occur almost anywhere in the cephalic area. 


Central Perforation—Cholesteatoma rarely develops in ears with a central 


perforation. 


Marginal Perforation Secondary to Acute Necrotic Otitis Media.—This type of 
perforation is being seen relatively infrequently since the advent of chemotherapy 
and antibiotics. The most generally accepted hypothesis of the origin of cholestea- 
toma in these ears is that of migration of squamous epithelium from the external 
meatus through the marginal perforation into the attic and middle ear. Begley, 


Presented before the American College of Surgeons, New York, Sept. 24, 1952. 
245 
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McDonald, and Williams‘ favor the metaplasia concept of cholesteatoma genesis 
as proposed by Tumarkin. 

Marginal Perforation of the Attic Retraction Type—Inasmuch as infection is 
not the immediate initiating factor in this type of cholesteatoma, there has been no 
decrease in the incidence of these lesions in recent years. Day’s concept of the 
genesis of the attic retraction type of perforation seems to me to be the most 
plausible.* His ideas in general follow those proposed by Wittmaack. My observa- 
tions coincide with Day’s views. He believes that the first step in the development 
of an attic retraction is a sealing-off of the attic from the tympanic cavity (Fig. 
1B). The cause of this sealing off may conceivably result from various factors 
such as failure of complete absorption of mesenchymal tissue, infantile otitis, hyper- 
plasia as a result of a local allergic process * or an inflammatory process. The result- 


Fig. 1—A, normal middle ear and external meatus. 

B, 1. Connective tissue membrane sealing off the attic from the tympanic cavity. The exact 
position of this membrane varies considerably. 2. Beginning retraction of Shrapnel’s membrane 
into the attic as a result of negative pressure in the attic. Desquamated epithelium is collecting 
in the invaginated sac. 

C, 3. Cholesteatoma has filled the attic as far as the membrane (B, 1). Anterior and posterior 
to the plane represented in this diagram the cholesteatoma usually lies against the bony labyrinth 
and not infrequently against the facial nerve as well. In long-standing cases the cholesteatoma 
may invade the tympanic cavity. 4. The shaded area is the lateral attic-antral bone which is 
removed in the modified radical mastoidectomy. 

D, cholesteatoma and lateral attic-antral bone has been removed. 5. The medial matrix 
remains. If this matrix is entirely removed the tympanic cavity must be sealed off with a meatal 
plastic flap or skin graft. 


1. Begley, J. W.; McDonald, J. R., and Williams, H. L.: Histology and Histogenesis of 
Cholesteatoma of the Middle Ear and Mastoid, A. M. A. Arch. Otolaryng. 58:41-52 (Jan.) 1951. 

2. Day, K. M.: Primary Pseudocholesteatoma of the Ear, Arch. Otolaryng. 34:1144-1151 
(Dec.) 1941. 

3. Jordan, R. E.: Deafness Due to Allergy, Laryngoscope 60:152-160 (Feb.) 1950. 
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ing improper ventilation produces a negative pressure in the attic, and Shrapnell’s 
membrane consequently becomes progressively retracted. Day believes that chole- 
steatoma does not actually form until there is a tear in this extreme retraction. It 
might be questioned whether a tear must invariably occur before cholesteatoma 
formation begins. Moisture in the canal increases desquamation and frequently 
introduces infection. In a recent study Ojala and Saxén * conclude that an inflam- 
matory process may be an essential part of the process of cholesteatoma formation. 


Once a cholesteatoma has formed, it continues to expand in the direction of 
least resistance. It is still uncertain whether the erosion of bone is the result of 
mechanical pressure of the expanding lesion or is due to some chemical effect of 
the contents of the cholesteatomatous mass.° It is possible that both factors might 
contribute to bony erosion. 


The diagnosis of the presence of cholesteatoma is largely dependent on observ- 
ing some characteristic flaky debris in the middle ear or attic or obtaining some of 
this material with an attic hook or an aspirating tip. In some cases x-ray studies 
will reveal a sharply defined shadow in the attic or antral area. However, failure 
to observe this on x-ray does not rule out cholesteatoma. 


The most satisfactory treatment of cholesteatoma is surgical removal of the 
mass and exteriorization of the involved area. The need for removing the matrix 
in every case or preserving some portions of it in the modified radical mastoidectomy 
is still a debated question. This will be discussed in more detail under the tech- 
nique. Antibiotics may control the infection superimposed on a cholesteatoma but 
will obviously not influence the further spread of the expanding lesion. 


SELECTION OF CASES AND TECHNIQUE 


In general, the type of case suitable for a modified radical mastoidectomy is one 
in which the perforation is of the attic-retraction type—usually with cholesteatoma 
in the attic-antral area—but with no pathology in the middle ear. Candidates for 
surgery having a central perforation or a marginal perforation secondary to acute 
necrotic otitis media usually have middle ear pathology, and consequently a com- 
plete radical mastoidectomy is necessary in these cases. 

The genesis of the marginal perforation secondary to attic retraction has already 
been described. With a few exceptions in these cases cholesteatoma always develops. 
The reason for this is obvious when one considers the fact that the retraction of 
Shrapnell’s membrane carries stratified squamous epithelium into the recesses of 
the attic. The bottleneck at the tympanic ring prevents the extrusion of exfoliated 
epithelium, and the “core” of the cholesteatoma begins to accumulate. Moisture 
increases exfoliation and frequently introduces infection which will start the otorrhea. 
The cholesteatoma may obtain considerable size before the beginning of drainage 
makes the patient aware of ear trouble. The onset of the otorrhea is usually without 
pain. The middle ear is not invaded early as a rule, and for this reason the hearing 
is frequently near normal, even in the presence of an extensive cholesteatoma. 


4. Ojala, L., and Saxén, A.: Pathogenesis of Middle-Ear Cholesteatoma Arising from 
Shrapnell’s Membrane (Attic Cholesteatoma), Acta oto-laryng., Supp. 100, pp. 33-54, 1952. 

5. Walsh, T.; Covell, W. P., and Ogura, J. H.: The Effect of Cholesteatosis on Bone, 
Ann. Otol. Rhin. & Laryng. 60:1100-1113 (Dec.) 1951. 
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The treatment of these lesions is with few exceptions surgical. Day?’ reports 
one attic perforation which healed spontaneously after a few local treatments. 
Undoubtedly there was very little retraction in this case, and squamous epithelium 
had not been drawn deeply into the attic. If cholesteatoma is apparent on examina- 
tion or on x-ray, surgery is indicated. The only exception to this would be those 
infrequent instances in which the major portion or the entire floor of the attic and 
antrum has undergone spontaneous absorption and the attic and antrum have been 
partially or completely exteriorized by “‘nature’s modified radical mastoidectomy.” 
If the attic perforation is small and cholesteatoma formation is suspected, surgery 
is the only safe treatment. 

Inasmuch as the hearing in these patients is usually near normal, the operative 
procedure has a twofold purpose: the removal of the pathology and the preserva- 
tion of the hearing by maintaining the integrity of the tympanic cavity (Fig. 1C 
and D). If surgery is deferred too long, the cholesteatoma may eventually invade 
the middle ear and then a complete radical mastoidectomy is necessary. Most of 
the complete radical mastoidectomies which I have performed during the past few 
years have been in cases of long-neglected attic-retraction perforations in which 
extension of pathology into the middle ear caused a complete conduction loss of 
hearing. 

In an attic-retraction type of cholesteatoma with no extension into the middle 
ear, the modified radical mastoidectomy permits the removal of the cholesteatoma 
and preservation of the preoperative level of hearing if the tympanic cavity remains 
intact. This operation is frequently referred to as the Bondy mastoidectomy. The 
following objectives should be accomplished by surgery: 

1. The cholesteatomatous mass must be removed and the attic and antral area 
exteriorized. All overhang must be removed. 

2. If the mastoid is pneumatized, all cells should be removed. If this leaves a 
large mastoid bowl toward the tip, the cortex in this area may be removed down 
to the digastric groove, thereby obliterating the tip and minimizing the tendency 
for debris to accumulate here. Any mastoid cells not removed will lack aeration 
and either will fill with fluid or may later draw in overlying epithelium, and a 
potential cholesteatoma formation situation again exists. 

3. If the matrix is to be preserved in the attic area, it must be inspected in 
minute detail under magnification in order that no secondary pockets or evagina- 
tions will be overlooked. Failure to exteriorize these may result in the recurrence 
of a cholesteatomatous mass or subsequent cyst formation at this point. I believe 
it is advisable to lift up the matrix in the perilabyrinthine area and inspect its bed 
inasmuch as some evaginations may not be visible on the inner surface of the 
matrix. If any finger like projections are noted, removal of the entire matrix 
should be considered (Case 6). 

4. If the incus is involved in the disease process or if cholesteatoma has extended 
medial to the ossicular chain, the incus and the head of the malleus should be 
removed (Case 6). Should the preoperative hearing be below the serviceable level, 
the ossicles should be inspected, and if normal mobility is not present the incus and 
head of the malleus should be removed. Otherwise, the ossicles need not be 
disturbed. 
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The question of the preservation of the matrix is still unsettled. Opponents of 
preservation point out the possibility of recurrence or cholesteatomatous cyst for- 
mation in the matrix. I have never observed this, and I believe that if the matrix 
is properly inspected in order to detect and eliminate any secondary evaginations 
the probability of secondary cyst formation is negligible. Careful removal of all 
cholesteatomatous debris from all recesses is imperative. With a suction tip and 
dull ring curette this can be readily accomplished. The need for removing all 
mastoid cells has already been mentioned. It is true that at the time of surgery this 
squamous epithelium of the matrix has been irritated by cholesteatomatous debris 
with infection and appears abnormal, but when the irritating factors are removed 
at surgery the preserved matrix is always the first area of the cavity to become dry 
and glistening.’ 

The purposes and advantages of preserving the matrix are the following: 1. The 
integrity of the middle ear cavity and the ossicular chain are less likely to be dis- 
turbed. This gives added assurance that good preoperative hearing will be main- 
tained. 2. There is no likelihood that an attic fistula will develop. 3. The attic area 
will become dry early, since the matrix already provides an epithelial surface. 4. If 
a labyrinthine fistula is present, the matrix will be a barrier against infection enter- 
ing the labyrinth. 

Should there be any question as to the possibility of underlying pathology, the 
matrix may be elevated and inspected. I believe that it is always preferable to 
remove that portion of the matrix which extends beyond the antrum toward the 
tip. Otherwise, the edge of the matrix at these points may become imbedded in 
scar tissue and a cholesteatoma cyst could form in this area. This is unlikely to 
occur in the attic-antral area. 

If the surgeon prefers or elects to remove all the matrix, then the tympanic 
cavity must be sealed off from the exteriorized attic with a skin graft or a meatal 
skin flap as described by Lathrop.‘ If an attic fistula persists after the ear is healed, 
the patient may have intermittent drainage following colds and the hearing may not 
reach the optimum level. 

Proper after-care is extremely important in this type of surgery. Otherwise, a 
chronically moist cavity may persist indefinitely. It is also possible that continual 
infection may be a factor in further cholesteatomatous erosion of bone after surgery. 
Walsh has recently pointed out that infection may stimulate osteoclasia beneath 
the matrix.’ In most cases of cholesteatoma recurrence or secondary cyst forma- 
tion reported in the literature there seems to have been continued drainage after 
the initial surgery. Ojala and Saxén* have made histological observations which 
suggest that infection produces small areas of necrosis with aggregations of inflam- 
matory cells resulting in clefts and openings in the connective tissue beneath the 
epithelium. Proliferating epithelium then spreads through these clefts, and chole- 


6. Begley, J. W., and Williams, H. L.: Cholesteatomatous Cysts Secondary to Incomplete 
Removal of the Cholesteatomatous Matrix, A. M. A. Arch. Otolaryng. 53:147-152 (Feb.) 1951. 
Walsh, Covell, and Ogura. 

7. Baron, S.: Modified Radical Mastoidectomy: Preservation of the Cholesteatoma Matrix; 
A Method of Making a Flap in the Endaural Technic, Arch. Otolaryng. 49:280-320 (March) 
1949. 

8. Lathrop, F. D.: Endaural Atticomastoidectomy: An Evaluation, Laryngoscope 53:589- 
601 (Sept.) 1943. 
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steatoma extension occurs. However, when the inflammatory reaction ceases, these 
tissues heal and the resulting scar tissue prevents further epithelial extension or 
penetration. ‘ 

The use of a skin graft in radical mastoid cavities is to some extent a matter of 
personal preference. If a skin graft is to be used, every trace of matrix must be 
removed. Failure to accomplish complete removal may result in cholesteatoma cyst 
formation under the graft several years later. Since grafting has been more gen- 
erally used only in the past few years, it will require several more years of follow-up 
observation to determine whether the hazard of recurrence under the graft or skin 
flap is merely a theoretical or an actual possibility. 

While an attempt has been made to formulate a precise method of handling the 
various conditions confronting the otologist in treating chronic suppurative otitis 
media,’ the therapeutic approach obviously must always be individualized to meet 
the existing symptoms, the pathology, and the hearing problem. If in any surgery 
for chronic suppurative otitis media the pathology can be removed and at the same 
time a tympanic cavity connected with the Eustachian tube can be preserved, there 
is a possibility of conserving useful hearing.'” The intelligence and cooperation of 
the patient in carrying out conservative treatment are in some instances a deciding 
factor as to whether surgery, rather than conservative management, is advisable. 
Unquestioned indications for immediate surgery are labyrinthine fistula, facial 
paresis, headache, or other evidence of an impending complication. , 


REPORT OF CASES 

Several brief case reports are included to illustrate the factors involved in 
preservation or restoration of hearing. All operations were carried out through 
the Lempert endaural approach.'' The meatal flap described by Shambaugh was 
used.'* 

Case 1—E. G., aged 40, had had drainage from the right ear for 2 years and from the left 
12 years. There had been severe attacks of vertigo for 18 months, sometimes precipitated by 
pressure on the right ear. No pain or illness preceded the onset of drainage. 

Examination of the right ear revealed an attic perforation with pulsating mucopurulent drain- 
age. There was a strong fistula response to pressure applied through the Siegel otoscope. In 
the left ear there was an attic perforation with mucopurulent drainage but no fistula’ response. 

A modified radical mastoidectomy was done on the right, and a large cholesteatoma was 
found leading from the attic perforation to the antrum and retrofacial cells. The cholesteatoma 
and all mastoid cells were removed. The matrix was preserved only in medial attic area, and 
the ossicles were not disturbed. A modified radical mastoidectomy was also done on the left, 
and it was found that the cholesteatoma extended from the perforation into the antrum. The 
medial attic matrix was not disturbed. 

There was no further vertigo after the operation on the right ear, and good hearing has been 
maintained, as is indicated by the audiograms (Fig. 2). Both mastoid cavities were healed 
three months after surgery and have remained dry over a period of several years’ follow-up. 


9. House, H. P.: Surgery of the Chronically Discharging Ear, Arch, Otolaryng. 49:135- 
150 (Feb.) 1949. 

10. Meltzer, P. E.: Surgical Procedures Directed Toward the Prevention of Hearing 
Impairment in Children, Laryngoscope 59:1225-1237 (Nov.) 1949. 

11. Lempert, J.: Lempert Endaural Subcortical Mastoidotympanectomy for the Cure of 
Chronic Persistent Suppurative Otitis Media, Arch. Otolaryng. 49:20-35 (Jan.) 1949. 

12. Shambaugh, G., Jr.: Treatment of Chronic Suppurative Otitis Media with the Use of 
the Endaural Approach for Radical Mastoidectomy (Raymond Hume Address), New Orleans 
M. & S. J. 94:105-111 (Sept.) 1941. 
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Case 2.—M. D., aged 9 years, gave a history of intermittent foul drainage from the right 
ear for six years. 

Examination of the right ear disclosed foul mucopurulent drainage from an attic perforation. 
The pars tensa was thick. The left ear was normal except for moderate attic retraction. 

Since there was no improvement from conservative treatment, including attic irrigations, a 
modified radical mastoidectomy was done on the right. The attic and antrum were filled with 
a cholesteatomatous sac surrounded by granulations posteriorly. The medial attic matrix was 
preserved. The ossicles were not disturbed. 

The cavity became dry in two months. There is now a slight drainage whenever crust is per- 
mitted to collect in the cavity. The hearing improved as indicated on audiograms (Fig. 3). 
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Fig. 2. (Case 1).—Preoperative and postoperative audiograms. 


Comment.—The improvement in hearing could be explained by relief of inflam- 
matory edema which, before surgery, increased the elasticity of the ossicular chain 
and possibly also by the clearing of fluid in the tympanic cavity postoperatively. 


Case 3.—W. J., aged 12 years, had had drainage from the right ear for four years. 

On examination mucopurulent dainage from a posterior attic perforation in the right ear 
was noted. The pars tensa was thick and irregular. The membrane of the left ear drum was 
slightly thickened. 

A modified radical mastoidectomy was done on the right, a cholesteatomatous sac was 
found involving the attic and part of the antrum and surrounding the incus. The incus was 
removed and the long process found absent. The mastoid was fairly well pneumatized and filled 
with straw-colored secretion. All cells were removed. The malleus was removed because of a 
pocket beneath the umbo. The tympanic cavity was preserved. The medial attic matrix was 


not removed. 


90 
125 250 500 1000 2000-3000 4000 8000 
| 
50 | | 
70 


52 A, M. A. ARCHIVES OF OTOLARYNGOLOGY 


The cavity became dry in a few months. The ear has drained on a few occasions when debris 
collected in the cavity, and, as will be observed on the audiograms, the hearing immediately 
after surgery was good. However, the tympanic membrane gradually became adherent to the 
promontory, and, as a result, the hearing decreased to a 53 db. level (Fig. 4). 
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Fig. 3 (Case 2).—Preoperative and postoperative audiograms. 
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Fig. 4 (Case 3).—Preoperative and postoperative audiograms. 


Comment.—lIt is interesting to note the excellent hearing level maintained in 
the absence of the incus. However, a complete conduction loss occurred when the 
tympanic cavity became obliterated. Removal of the malleus may have predisposed 
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toward the tympanic membrane becoming adherent to the entire promontory. An 
additional factor in the hearing loss probably was the fact that as the tympanic 
membrane became adherent to the promontory the mobility of the stapes was 
undoubtedly limited further. 

Case 4.—S. V., a woman aged 23, gave a history of drainage from the left ear all her life. 

On examination of the right ear very slight retraction of the drum membrane was noted. 
In the left ear a small mass of granulations partly occluded an attic perforation. Mucopurulent 
matter and cholesteatoma flakes drained from the perforation. The pars tensa was thick 
and dull. 

A modified radical mastoidectomy was done on the left. The mastoid was sclerosed. A 
cholesteatoma extended from the perforation into the attic and part of antrum and was beginning 
to invade the middle ear. The incus was absent. The head of the malleus was removed, but the 
middle ear was not disturbed. A significant improvement in hearing was obtained (Fig. 5). 

Comment.—This case is another instance of fairly good hearing in the absence 
of the incus. The ear has remained dry for four years. 
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Fig. 5 (Case 4).—Preoperative and postoperative audiograms. 


Case 5.—L. A., a man aged 38, had had acute otitis media of the left ear 20 years before 
the present hospitalization, and a simple mastoidectomy was performed. Because of continued 
drainage, mastoidectomy was repeated a few years later. Intermittent drainage had been present 
since, and occasionally the patient had slight vertigo and facial twitching. His hearing had been 
impaired since original infection. 

The tympanic membrane of the right ear was very slightly retracted. A large attic perfora- 
tion of the left ear contained a small amount of mucoid drainage. No cholesteatomatous debris 
was noted. 

A modified radical mastoidectomy was done on the left, and it was noted that the antrum 
contained some granulations and mucoid secretion. A few mastoid cells extended toward the 
tip. All cells were removed. The skin lining the attic was continuous with that of the external 
meatus. Because this attic cavity had been kept free of debris, there was no cholesteatoma 
formation. On the elevation of the medial portion of the attic lining, the incus and head of the 
malleus were found to be fused. Connective tissue walled off the middle ear. When this tissue 
was broken through, the middle ear was found to be free of fluid or other pathology. The neck 
of the malleus was severed, and the head of the malleus and incus were removed. The anterior 
buttress was removed with a curette in order to eliminate any overhang. No pathology was 
present beneath the skin covering the medial attic wall; therefore this skin (which would have 
been matrix had epithelial debris been permitted to collect) was left in situ. The posterior 
meatal lining was reflected back over the facial ridge. 
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The ear was dry in seven weeks. Hearing was improved to the serviceable level, which 
was a decided advantage to the patient (Fig. 6) ; he is a physician, and in his office or at meet- 
ings he no longer finds it necessary to turn his “good” ear to the speaker. 


Comment.—This case illustrates the need for directing attention to the status 
of the ossicles from a physiological as well as a pathological standpoint when a 
modified radical mastoidectomy is done. The hearing improvement obtained here 
is comparable to that observed in successful fenestration cases. The patient has 
about a 20 db. unrestored conductive loss because of the absence of the ossicular 
chain. This postoperative air-bone difference is approximately the same as is present 
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(Case 5).—Preoperative and postoperative audiograms. 
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Fig. 7 (Case 6).—Preoperative and postoperative audiograms. 


in patients with a good fenestration result.’* Day * has reported a similar improve- 
ment after removal of the incus in a modified radical mastoidectomy. Kos ** removed 
the incus in a case of adhesive otitis and without performing the contemplated 
fenestration obtained an improvement in hearing up to a serviceable level. 

Case 6.—G. C., aged 10 years, had had drainage from the left ear since the age of 3 months. 
A polyp was removed a year before the present admission to the hospital. 


13. Davis, H., and Walsh, T. E.: The Limits of Improvement of Hearing Following the 
Fenestration Operation, Laryngoscope 60:273-295 (March) 1950. 

14. Kos, C. M., and Reger, S. N.: Selection of Patients for Fenestration Surgery, Arch. 
Otolaryng. 51:707-723 (May) 1950. 
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The right drum membrane was normal. On examination of the left ear a posterior attic 
perforation with foul mucopurulent discharge was noted. The posterior superior portion of the 
pars tensa was adherent to the upper promontory. X-ray examination revealed a cavity in the 
antral area suggesting cholesteatoma, some periantral air cells, and sclerosis of the tip. 

A modified radical mastoidectomy was done on the left. Cholesteatoma arising from the 
attic perforation involved the posterior two-thirds of the attic, the antrum, and the upper 
retrofacial area. The incus was surrounded by cholesteatoma. Because of this, the incus and 
head of the malleus were removed. The long process of the incus had partly disappeared. In 
the perilabyrinthine area finger-like projections of matrix extended into underlying cells. In 
view of this finding all matrix was removed. A small plastic flap from the anterosuperior meatal 
wall was used to seal off the middle ear cavity. 


Comment.—lt will be observed that after removal of the incus and head of the 
malleus the hearing is the same as it was on the preoperative test (Fig. 7). This 
was to be expected, inasmuch as the pathological erosion of the long process of the 
incus had already disrupted the continuity of the ossicular chain before surgery. 
The ear was dry and healed in three months. 
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Fig. 8 (Case 7).—Preoperative and postoperative audiograms. 


Case 7.—B. V., aged 11 years, had had intermittent drainage from the left ear since the age 
5 years. There was some pain at first, but there was none at the time of this examination. 


The right drum membrane was normal. A polyp occluded the deeper half of the meatus 
of the left ear. On removal of the polyp a posterior attic perforation was visible. 


A modified radical mastoidectomy was done on the left. Cholesteatoma filled the attic, 
antrum, and adjacent portion of the mastoid. The incus and the head of the malleus were absent. 
The remaining portion of the malleus was removed in order to eliminate a pocket beneath the 
upper end of the malleus. The matrix in the medial attic and antral area was not removed. 

Comment.—The 20 db. hearing loss in this case is similar to that observed in 
other cases in which the incus is absent (Fig. 8). The cavity was healed and dry 
two months after surgery. 

COMMENT 

Analysis of the postoperative audiograms reveals that approximately a 20 db. 
hearing level for the speech frequencies was maintained in the 5 cases in which the 
incus was destroyed by the pathological process or was removed at the time of 
surgery. In one of these (Case 3) this level of hearing was lost a few months 
postoperatively when the tympanic membrane became adherent to the promontory. 
Hence the surgeon need not be too hesitant to remove the incus and head of the 
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malleus or even the entire malleus if this is essential to the removal of all pathology 
and the exteriorization of all recesses. 

In two of these five cases (6 and 7) the stapes was obviously in contact with 
the overlying pars tensa at the time of surgery. In the remaining three cases there 
was no visible connection between the tympanic membrane and the stapes. Whether 
a serviceable level of hearing will invariably be retained, even though a portion of 
the ossicular chain is removed, cannot be concluded on the basis of this study because 
the number of cases reported is rather small. 


CONCLUSIONS 

1. Cholesteatoma formation secondary to an attic-retraction perforation is 
treated most satisfactorily by surgery, particularly if the size of the marginal per- 
foration is such as to constitute a “bottleneck” to the egress of exfoliated epithelium. 
However, if the disease process has virtually done its own exteriorization of the 
attic-antral area, then conservative measures may suffice. 

2. The good preoperative hearing possessed by most patients with the attic- 
retraction type of cholesteatoma can be preserved by the modified radical (Bondy ) 
mastoidectomy. However, if the condition is neglected until cholesteatoma invades 
the middle ear, an irreversible conduction loss results and a complete radical mas- 
toidectomy is usually necessary in order that all the pathology may be removed. 

3. Interruption of the ossicular chain still permits the preservation of a service- 
able level of hearing, provided the stapes is not fixed and the tympanic cavity is 
intact. 

4. When, in surgery on chronic suppurative otitis media, the pathology can be 


removed and yet a tympanic cavity connected with the Eustachian tube can be 
preserved, there is a possibility of conserving useful hearing even though one of 
the ossicles is absent. 


5. If, in a case selected for a modified radical mastoidectomy, the preoperative 
hearing tests indicate considerable conduction deafness, the ossicular chain should 
be inspected at surgery and if mobility is impaired the incus and head of the malleus 
should be removed. However, improvement in hearing can be anticipated only if 
the stapes is mobile and good cochlear function is present. 

6. The matrix in the medial attic-antral area may be preserved if the require- 
ments of selection and the details of technique as discussed in this paper are met. 
This portion of the surgical technique cannot be carried out properly unless it is 
done under magnification. 
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SURGERY OF THE SYMPATHETIC FOR MENIERE’S DISEASE, 
TINNITUS, AND NERVE DEAFNESS 


E. R. GARNETT PASSE, D.L.O., F.R.C.S., F.A.C.S.7 
LONDON, ENGLAND 


MENIERE’S DISEASE 


ENIERE’S disease has presented the otologist with one of his major prob- 

lems not only in attempting to discover the etiological factors of the disease 
but also in providing treatment which will grant freedom to the patient from the 
incapacitating attacks of vertigo, with their frequent psychological sequelae, relief 
from the tinnitus, which is sometimes almost intolerable, and a little hope that the 
hearing will not deteriorate rapidly, leaving him for the remainder of his life 
severely handicapped with a perceptive deafness. 

The magnitude of the problem is more than self-evident. The many variable 
treatments which have been advocated still leave the undeniable and unattractive 
fact before us that when all medical treatment has failed, the hearing has deteriorated 
to a virtually useless level as the cochlea degenerates, and the vestibular disturbances 
make life a burden to the patient, we can only offer the alternatives of destruction 
of the organ which we were attempting to spare from the effects of disease by our 
therapy or partial nerve section to disassociate the patient from his troublesome 
peripheral organ! With this knowledge before us we cannot help feeiing the inade- 
quacy of our position at the present time in respect to the treatment of Méniére’s 
disease and must pursue every avenue which offers any help to our better under- 
standing of the problem, utilizing every fact that the great efforts of previous 
workers in the field, both otologists and neurosurgeons, to name Dandy as one, 
have produced in their attempts to relieve the distressing symptoms of this disease. 


+ “It was my privilege as one interested in autonomic dysfunction as a cause for neuro- 
vascular lesions of the labyrinth to spend a week in August, 1951 with Mr. E. R. Garnett Passe 
of London. The week with him was spent in his laboratory, in the operating room, in his office 
and in his home. 

“T left with such a high regard for him as a personality, as an investigator and as a surgeon 
that it was recommended to the Executive Committee of the New England Otolaryngological 
Society that he address the Society in Boston on November 19, 1952. 

“The Officers of the Society tendered him this invitation which he graciously accepted. On 
August 1, 1952, however, while motoring with Mrs. Passe, he became suddenly and mortally 
stricken. 

“As his paper was prepared, Mrs. Passe was invited to deliver it for him. With consummate 
courage and grace, she flew the Atlantic and delivered her husband’s paper with extraordinary 


oise and charm.” 
P JoHNson, M.D., 


President, New England Otolaryngological Society; 
Professor of Otolaryngology, 
Boston University School of Medicine. 
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The ideals of any treatment are to eradicate the disease process and to restore 
the organ to normality, with the minimum of trauma and inconvenience to the 
patient. These ideals can rarely be achieved except in such circumstances as the 
treatment of infections with antibiotics, but it was an endeavor to obtain as nearly 
as possible these criteria which prompted me to approach this problem anew, reserv- 
ing labyrinthectomy or nerve section only for those cases in which the conditions 
have remained refractory to all more conservative forms of treatment and have not 
been suitable for sympathectomy. Thus, in 1947, I began to consider the hypothesis 
that neurovascular disturbances, the result of an underlying autonomic imbalance, 
could be the etiological factor in a large number of cases of Méniére’s disease, 
tinnitus, and some nerve deafnesses. This was by no means an original supposition, 
but investigations of the autonomic control of the inner ear have been remarkably 
few. When the many reported observations on just one of the symptoms which are 
characteristic of Méniére’s disease are considered and evaluated, there is much to 
support the hypothesis that neurovascular disturbance is an etiological factor in 
many cases. The paroxysmal attacks suggest disorders of a temporary nature, each, 
however, leaving some degree of permanent damage to the end-organ, this damage 
becoming progressively greater and irreversible as the attacks continue. The effects 
of variation in the vascular supply on the functions of the ear were discussed, in 
1926, by Draganesco.1. Two years later, Portmann and Despons* found that there 
was hyperexcitability of the labyrinth after administration of drugs which stimulated 
the sympathetic and hypoexcitability after administration of depressor drugs, and 
Portmann states that “it is definitely agreed that vasodilatation produces hypo- 
excitability and vasoconstriction hyperexcitability.” This fact perhaps explains the 
postoperative increase in the canal paresis in some cases which demonstrated it 
before operation. Also in 1928, Terracol * stated that there was no doubt that the 
autonomic nervous system had a definite influence on the function of the inner ear. 
How much of this may be due to a “direct” effect of the autonomic nervous system 
is difficult to assess at the moment, owing to the paucity of knowledge on the nature 
of the efferent fibers to the inner ear, which accompany the eighth nerve. That there 
is an alteration of blood supply due to effects of autonomic imbalance on the cerebral 
vessels does seem probable. The cerebral blood vessels are supplied with sympathetic 
vasoconstrictor fibers and parasympathetic vasodilator fibers. Stimulation of the 
cervical sympathetic produces reduction in caliber of the intracranial vessels. This 
in the experimental animal is small, in the order of 10% of their size, but it must 
be remembered that in “disease” spasm of the cerebral vessels may occur from 
nervous or chemical causes (S. Wright, 19524). Thus, a greater degree of vaso- 
constriction than reported for experimental animals but seen in the human at 
operation and in cerebral angiography may involve not only the internal auditory 
artery but also the posferior inferior cerebellar artery and bulbar arteries, with their 
consequent effect on the brain stem at the region of the cochlear and vestibular 
nuclei, and also on the vessels of the cortex, with the disturbance of cortical func- 
tion. That all these facts are of some considerable importance has become evident 
in my experience during the past two years, and | will refer to this point later in 


1. Draganesco, J.: Rev. neurol. 2:465, 1926. 

2. Portmann, G., and Despons, J.: Rev. laryng. 49:1, 1928. 

3. Terracol, J.: Médicine 9:298, 1928. 

4. Wright, S.: Applied Physiology, Ed. 9, London, Oxford University Press, 1952. 
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the paper. Knowledge of the behavior of the vessels of distribution within the inner 
ear is limited and at the moment somewhat controversial, but Traina found that 
the direct application of epinephrine to the exposed semicircular canal of pigeons 
produced a marked vasoconstriction, and I myself have observed gross dilatation 
of the vessels of the membranous canal and supporting trabeculae as a result of a 
procaine block of the stellate ganglion during a fenestration operation with the use 
of heavy premedication and local anesthesia in which epinephrine was not used. 
In the human labyrinth at least it would seem that the vessels behave as one would 
expect, however controversial the views on the cochlear vessels may be! Thus, in 
abnormal states of the intracranial vessels it is more than likely that the labyrinthine 
vessels possess the capacity to go into spasm, the vasoconstriction producing initially 
hyperexcitability of the labyrinth. 

The labyrinth itself exercises considerable control over the vegetative nervous 
system, as Montandon * has pointed out, and, as he states, 
one wonders whether the labyrinth which can set up circulatory reactions under the influence 


of rotary, linear or caloric stimulation, also has a physiological action on the cerebral circulation 
as well as other important circulatory factors when the spatial relations of the head are altered. 


A labyrinth in an abnormal physiological state, apart from any significance it may 
have in the production of vertigo, will therefore contribute reflexly in an abnormal 
way to autonomic reflexes and would add further to any existing autonomic 
imbalance. 

The question whether it is just one underlying mechanism which produces the 
effects still remains unanswered, for such cited etiological factors as focal sepsis, 
allergy, disturbance of salt and water balance, and cervical osteoarthritis are such 
widely divergent trigger mechanisms to produce the symptoms of Méniere’s disease. 

The pathological findings, too, offer little assistance in clarifying this point. Many 
years ago, Arthur Cheatle suggested that aural vertigo may be due to a sudden 
increase in the tension of the endolymph. Hallpike and Cairns ° demonstrated, in 
1938, gross dilatation of the endolymphatic system of the cochlea in cases of 
Méniére’s disease, and this finding has been frequently confirmed in some long- 
established cases of Méniére’s disease by other workers. Endolymph is produced 
in part at least from the stria vascularis and must be by diffusion from the vessels 
or active secretion from the stria vascularis. With the former mechanism an exces- 
sive formation of endolymph will occur pathologically if the permeability of the 
vessels increases, this permeability itself being in part under the control of the 
vegetative nervous system. Quite apart from this direct control of capillary per- 
meability, the reduced blood flow in a capillary bed as a result of vasoconstriction, 
the lowered oxygen tension with accumulation of metabolites, and consequent 
changes in ionic concentration, all give considerable support to the possibility of a 
retention of fluid. 

Méniére’s disease, as one knows, is characterized by attacks of sudden onset of 
symptoms. If this great increase in volume of endolymph described is a necessary 
accompaniment to the symptoms of the disease, then we must assume that this 
increase in fluid can be brought about very quickly or that there must already be a 
certain increase in volume of endolymph present and that within a very short time 


5. Montandon, A.: Pract. oto-rhino-laryng. 7:285, 1945. 
6. Hallpike, C. S., and Cairns, H.: Proc. Roy. Soc. Med. 31:1317, 1938. 
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a further increase just tops the scale and sets off the chain of vestibular symptoms 
and also increases those of the cochlea, namely, the deafness and tinnitus. Sudden 
outpourings of fluid in considerable quantities are, of course, known in pathological 
conditions of other parts of the body, for example, in acute pulmonary edema. I am 
not aware, however, of any experimental proof to show whether the hydrops is the 
causative agent of the labyrinthine and cochlear disturbances or whether there is 
some other causative factor and the hydrops is merely an accompanying phenomenon. 

It was these considerations amongst others which indicated the line of approach 
to the treatment of Méniére’s disease which I undertook for those patients who had 
not shown improvement with medical treatment and who had not experienced the 
characteristic remissions of symptoms. This approach was sympathectomy. In 
the earlier series I interrupted the sympathetic distribution of postganglionic fibers 
to the head and neck by stellectomy. Results were so encouraging that I felt that 
the treatment certainly held a place. The failures required even closer investigation 
to determine why the patients should not have had a more permanent relief. In 
spite of the possibility of an enhanced susceptibility to epinephrine of the vessels 
deprived of their postganglionic nerve supply being a fact now in some considerable 
doubt, I then considered preganglionic section. One knows only too well the frequent 
psychological overlay in Méniére’s disease, and, as White * (1935) and Smithwick 
(1949) pointed out, both epinephrine and sympathin are liberated by stimulation of 
the hypothalamus. The return of symptoms to a degree in a number of patients on 
whom stellectomy had been performed may have been due to this chain of events, 
since it occurred particularly at times of overwork, mental strain, anxiety, stress, 
or just before the menses in a small number of them. 

In the second series of cases the treatment undertaken was preganglionic sec- 
tion, and evaluation of these results has proved to be difficult and has shown some 
of the premises about stellectomy to be not entirely correct, making the problem 
even more difficult to solve and indicating the need for further work on the subject. 
There are many indications also of the fact that our present knowledge of the 
anatomy of the autonomic nervous system in the head and neck is far from complete. 
I have used stellate ganglion block with 1% procaine hydrochloride as a diagnostic 
test in the selection of cases. It is interesting to note the effect in the blood vessels 
of the tympanic membrane ; within a minute dilatation occurs, and the membrane in 
the region of the malleus becomes grossly congested, as, of course, does the con- 
junctiva. Injection of the superior cervical ganglion or stellate ganglion after upper 
dorsal sympathectomy results in dilatation of the vessels of the tympanum! Injection 
of the second, third, and fourth thoracic ganglia gives dilatation of the tympanic 
vessels without Horner’s syndrome if thoracic “one” is avoided. Injection of the 
second, third, and fourth paravertebral ganglia after stellectomy did not, on the 
other hand, produce the vasodilatation of those tympanic vessels. It would thus 
seem that there are vasoconstrictor fibers for the head and neck in thoracic “one” 
though there is no doubt that the majority arise from the second, third, and fourth 
thoracic ganglia. 

The technique of sympathetic block is a relatively simple procedure, and I do not 
propose to enlarge further upon it except to say that it may be performed easily in 


7. White, J. C.: The Autonomic Nervous System: Anatomy, Physiology, and Surgical 
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a few minutes at the original consultation and does not necessitate the patient’s 
admission to the hospital as an inpatient, the patient being ambulatory immediately 
afterwards. The points to bear in mind, of course, are to avoid the use of epinephrine 
in the procaine hydrochloride and to ensure most carefully that one does not inject 
the procaine hydrochloride into a vessel or the spinal theca of a nerve root. 

My usual procedure is to establish with all possible certainty the diagnosis of 
Méniére’s disease, excluding any lesion in the head and neck which may be giving 
rise to cochlear and vestibular symptoms and simulating Méniére’s disease. I have 
frequently noticed the presence of cervical osteoarthritis most frequently of the fifth- 
sixth cervical intervertebral joint in cases in which there were complaints of tinnitus 
and vertigo and now have a routine cervical spine x-ray examination performed, 
and, as I reported in 1951, procaine hydrochloride injection around the neural 
grooves of the fifth and sixth cervical vertebrae in one such case of osteoarthritis 
with severe tinnitus resulted in its cessation. This relief, somewhat interestingly, 
was made permanent by preganglionic upper dorsal sympathectomy! The patient’s 
hearing is carefully tested audiometrically before, 2 minutes after and 10 minutes 
after the injection. If the tinnitus in subdued or entirely relieved and there is also 
an accompanying audiometric improvement in the low tones for air conduction, then 
the case is considered suitable for sympathectomy. The improvement for pure 
tones is often not very striking, from 5 to 10 db. at two or three frequencies, but 
latterly I have used speech audiograms, having noticed that a much greater articu- 
lation score is achieved than one would have expected from the small improvement 
noted in the pure-tone audiometry. In patients operated upon, too, though they 
have frequently reported vastly improved “hearing,” there are to be seen only 
small gains in the pure-tone audiograms. It was this point to which I referred 
earlier. Since after stellate block the speech discrimination is improved more strik- 
ingly than the pure-tone gain would suggest the disturbance in Meéniere’s disease 
does not seem to be confined to the periphery alone but to involve the whole auditory 
projection pathway. 

This I feel to be a more likely explanation than that the improved condition of 
the end-organ improves its frequency analysis, for one also sees in some fenestration 
results, for example, a considerable pure-tone gain, but intelligibility remains dis- 
appointingly poor. 

I have come to regard this as of extreme diagnostic and prognostic significance : 
the disproportionate loss of intelligibility compared with the pure-tone losses in 
some cases of Méniére’s disease and the equally disproportionate gain in speech 
discrimination compared with the pure-tone audiometric gain after stellate ganglion 
block. 

The operative technique used in the upper dorsal sympathectomies is that 
described by Smithwick, with the modification that I decentralize only the second 
and third ganglia, instead of the second, third, and fourth as he describes for sympa- 
thectomy of the upper extremity. 

In the stellectomies I employed the standard anterior approach but also stripped 
the vertebral artery. 


8. Passe, E. R. G.: Proc. Roy. Soc. Med. 44:760, 1951. 
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Results.—Stellectomy: The results in 45 cases are tabulated as follows: 


Vertigo Tinnitus Hearing 


Completely relieved Completely relieved Improved 
Improved Unaltered 


Unaltered (operation 
abandoned) 


Of the 16 cases in which the vertigo was improved in only 3 was there a recur- 
rence of major attacks, though in all at much more infrequent intervals. In 2 there 
was a recurrence of major attacks after two years’ freedom, which seems to mean 
an involvement of the other ear. In 6 there was a recurrence of minor attacks only, 
which were not as incapacitating as the attacks had been beforehand. In 5 there was 
a residual feeling of instability only. 

Of the 32 cases in which the hearing was improved in 1 there was an average 
pure-tone audiometric gain of 50 db. ; in 1, an average gain of 45 db.; in 1, of 35 db.; 
in 2, of 25 db.; in 7, of 20 db.; in 4, of 15 db.; in 14, of 10 db., and in 2, of 5 db. 

Thus, of the 32 cases in 16 there was substantial improvement, with average gains 
of 15 db. and over; in 14 there was slight improvement, with gains of 10 db., and 
the 2 cases in which only 5 db. gains were achieved are within the normal variations 
and should perhaps be added to the 13 cases in which no audiometric gains were 
recorded. 

Upper Dorsal Sympathectomy: The results in 46 cases are tabulated as follows: 


Vertigo Tinnitus Hearing 


Completely relieved Completely relieved........ Improved 
Improved Unchanged 


No examination or reply Unaltered 5 No examination or reply 
to questionnaire 2 to questionnaire 


Of the 16 cases in which the vertigo was improved in only 1 was there a recur- 
rence of major attacks, though at much more infrequent intervals. In 2 there was 
one major attack only. In 9 there was a recurrence of minor attacks only, in 7 very 
infrequently. In 4 there was a residual feeling of instability. 

Of the 38 cases in which the hearing was improved in 1 there was an average 
pure-tone audiometric gain of 30 db.; in 5, an average gain of 20 db.; in 4, of 15 db.; 
in 12, of 10 db., and in 16, of 5 db. 

Thus, of the 38 cases in 10 there was substantial improvement, with audiometric 
gains of 15 db. or over; in 12 there was slight improvement, with audiometric gains 
of 10 db., and, as before, the 16 cases with 5 db. gain only should perhaps be included 
with the 6 cases in which there was no improvement and the 2 in which my asso- 
ciates and I were unable to examine the patient or in which the questionnaire was 
not returned in time for inclusion in this publication. 

The comparison of the results, then, is of some interest and is tabulated as 
follows: 

Upper Dorsal 


Stellec- Sympathec- 
Vertigo tomy, % tomy, % 


Completely relieved from attacks...............cccceseeeeees 62 61 

Improved : 85 
Hearing 

Substantially improved 

Slightly improved 

Unaltered 
Tinnitus 

Completely relieved 
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Hence, the results indicate that in the relief of the attacks of Méniére’s disease 
the two operations show similar results. In relieving the tinnitus and improving 
the hearing, however, the stellectomy appears to have slightly better results. Against 
this advantage, however, must be considered Horner’s syndrome, which women find 
a cosmetic disadvantage sometimes. The stellectomy cases cover a period of five 
years and the upper dorsal sympathectomy cases a period of two years. 


TINNITUS 


We come next to another group of cases in which the chief symptom is tinnitus 
and in which there are sometimes also complaints of a slight degree of deafness. 
Audiometric tests, however, frequently reveal some degree of deafness in those in 
which there is no complaint of it. Having observed the relief of tinnitus in a number 
of the cases of Méniére’s disease in which the procaine hydrochloride block had 
been used, I used this procedure to investigate those cases in which the tinnitus had 
no local organic cause. The tinnitus of otosclerosis is not relieved by procaine hydro- 
chloride block, but that of some cases of cervical osteoarthritis, as mentioned earlier, 
is frequently relieved. A similar observation was made, in 1933, by Murphy,® who 
cites a case of a patient who lost the tinnitus on one side after cervical sympathectomy 
had been carried out and who also had cervical osteoarthritis. 

Escher '° drew attention to three cases of post-traumatic cervical osteoarthritis 
in which there were signs of vestibular and cochlear irritation. This group of cases 
is much more difficult to deal with both in assessing how severe and incapacitating 
the symptom really is and also in estimating what the results of sympathectomy 
will ultimately be. Dandy and others have noticed that after eighth nerve section 
the tinnitus has remained unabated. At the opposite end of the scale, I have had 
two cases in which one procaine hydrochloride injection of the stellate ganglion pro- 
duced complete and, so far, permanent relief over a period of three years. Normally 
the relief is entire or in part only for short periods varying from 15 minutes to two 
or three hours after injection. If there is no alleviation or the tinnitus is made worse, 
as it is in some cases, then operation is naturally contraindicated. If there is com- 
plete or considerable relief, then operation is indicated, but two points must be 
borne in mind: the first, that operation upon the sympathetic for tinnitus frequently 
does not produce the same permanent effect that the procaine hydrochloride injec- 
tion produced temporarily and, the second, that in the immediate postoperative 
period the tinnitus, and the hearing, may be much worse, possibly owing to the 
irritation of the surgical procedure on the sympathetic trunk, and may take a week 
to settle down, It is common for the tinnitus to return, though the patients almost 
invariably say they are no longer troubled by it. 

The results of operation in cases of tinnitus are tabulated as follows: 


Upper Dorsal 
Stellectomy Sympathectomy 
No. of cases 
Tinnitus completely relieved 
Tinnitus reduced 
Tinnitus returned to preoperative level 
No examination or reply to questionnaire 


9. Murphy, A. B.: Ann. Otol. Rhin. Laryng. 42:166, 
10. Escher, F.: Pract. oto-rhino-laryng. 10:247, 1948. 
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From the above tabulation the conclusion to be drawn is that the operation has 
been a complete success in 17%, well worth while in 33%, and quite unsuccessful 
in 50% of the stellectomies but a complete success in 15%, well worth while in 
50%, and unsuccessful in 35% of the upper dorsal sympathectomies. The hearing 
improvement noticed occurred more frequently and most markedly in the upper 
dorsal sympathectomy cases. How much of this was an actual improvement and 
how much was merely a gain as a result of the removal of the masking effect of the 
tinnitus is difficult to say. Our knowledge of the mechanism responsible for tinnitus 
is even less than our understanding of the pathology of Méniére’s disease, and from 
our experience with sympathectomy selection of suitable cases is incredibly difficult, 
and it would seem that the tinnitus must be completely or almost completely relieved 
by the procaine hydrochloride block for the conditions to be suitable for operative 
treatment. 

NERVE DEAFNESS 


The third group of cases selected were those of “iodopathic perceptive deafness.” 
The first series of cases of Méniére’s disease demonstrated such favorable gains in 
pure-tone audiometric levels that my associates and I tried procaine hydrochloride 
block in cases of nerve deafness in 1947 but without the postulates of neurovascular 
upsets to suggest it. The results have been remarkable in many cases, and since at 
the moment there is no alternative form of treatment, the procedure is certainly 
justifiable. What the underlying mechanism for the improvement is we are unable 
to say, but with further work on the subject, as our knowledge grows, facts will 
undoubtedly come to light to give us a better understanding of the problem. As with 
Méniére’s disease, in those cases in which no substantial improvement was shown 
on procaine hydrochloride injections the conditions were not considered suitable 
for operation; neither were those in cases of severe perceptive deafness of long 


standing. 
The results of operation in cases of nerve deafness are tabulated as follows: 
Upper Dorsal 
Stellectomy Sympathectomy 

0 4 


No examination or reply to questionnaire...................+00+ 

Here again the results are essentially very similar, but further analysis shows 
slight favor towards the upper dorsal sympathectomy results. Of the 16 cases in 
which the conditions were improved by stellectomy in 1 there was an average pure- 
tone audiometric gain of 40 db.; in 3, an average gain of 25 db.; in 1, of 15 db.; 
in 8, of 10 db.; in 2, of 5 db., and in 1, no gain with pure-tone audiometry but 
marked improvement in discrimination score with speech audiograms. 

Thus, 13 of the original 19 cases, or 65%, showed a gain of 10 db. and over. 

In the upper dorsal sympathectomy cases of the 32 cases in which the conditions 
were improved in 2 there was an average pure-tone audiometric improvement of 
35 db.; in 5, an average gain of 20 to 30 db.; in 4, of 15 db.; in 13, of 10 db., and 
in 4, of 5 db. Four patients have answered the questionnaire to say that the hearing 
has improved, but my associates and I were unable to test them before this publi- 
cation, one patient being in India. 
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Thus, 24 of the 32 cases, or 72%, showed an improvement of 10 db. and over. 
As before, the stellectomy cases extend over five years and the upper dorsal sympa- 
thectomy cases over a period of two years. 

In six of the upper dorsal sympathectomy cases and two of the stellectomy cases 
the patients were deaf children, two under the age of 8. One has shown such 
an improvement that he has left a school for deaf children and now attends a normal 
school but is troubled by the noise of the schoolroom. Others have improved suffi- 
ciently to be able to use aids, making their teaching and articulation a much simpler 
problem. 

Another case of extreme interest was one in which the patient was referred by 
a general surgecn for an otological opinion, having had a severe unilateral perceptive 
deafness of sudden onset, occurring overnight during an attack of parotitis. Though 
the deafness had been present for four months, one procaine hydrochloride injection 
of the second and third thoracic ganglia brought the hearing back to about its normal 
level, and this improvement has been maintained. 

In a personal communication from James Campbell of the Menninger Founda- 
tion, Topeka, Kan., he informed me of a case in which a stellate block for post- 
herpetic pain in a man of 77 who was also deaf brought the level of hearing up to 
at least conversational level. Unfortunately, he was unable to follow up the patient 
any further. Nevertheless, it was an exceedingly interesting point in view of the 
patient’s age. 

CONCLUSIONS 

The presented facts thus cover the work to the present time, and from them we 
can come to some very definite conclusions. The sympathetic control of the head 
and neck is in some way excessive in a large number of cases of Méniére’s disease. 
Not only have I stopped an actual attack in two patients with stellate block, but the 
operative results have stopped attacks permanently in 62% of the cases, with relief 
in 35% of cases. 

Part of this effect at least seems to be neurovascular, for in those patients sub- 
ject to migraine also there has been relief from any further attacks after sympa- 
thectomy. This observation has been reported before by others, including Dandy 
and Adson. 

Selection of the cases is a matter of absolute importance. The diagnosis of 
Méniére’s disease must be made beyond all reasonable doubt, in spite of the occa- 
sional and extremely difficult cases which one sees. Recent work of Dix and Hall- 
pike 7! has been an important advance in this direction and assists in differentiating 
vestibular neuronitis from true Méniere’s disease. 

Once the diagnosis is made, the effect of procaine hydrochloride injection of the 
stellate ganglion must then be observed. If the immediate improvement is an ade- 
quate one, as reported above, and only so, then the conditions are suitable for 
sympathectomy. For Méniére’s disease the slightly more satisfactory results were 
those involving section of the first thoracic white ramus communicans, in spite of 
the disadvantage of Horner’s syndrome, indicating that the sympathetic fibers from 
this level are to some degree distributed to the inner ear. Results, some of them 
now for five years, have been very encouraging, and with more careful selection of 
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cases as our knowledge increases it is hoped that the results should show an improve- 
ment on these published here. One cannot overemphasize the fact that remissions 
of the symptoms are a characteristic of the disease and so present the inevitable 
difficulty in assessing the true results of any treatment. However, at the present 
time sympathectomy does seem to be the ideal treatment in a large group of cases 
of Méniére’s disease, though, naturally, as advances are made in other fields, we 
have little doubt that a more ideal form of treatment which will not involve surgical 
intervention may be employed. Other workers use multiple procaine hydrochloride 
injections, instead of sympathectomy, and claim good results. It will be of interest 
to see their published figures, and it may transpire that this temporary blocking 
of the autonomic reflexes will be perfectly adequate, especially in view of the well- 
known characteristic remissions of the disease, though we have employed permanent 
surgical interruptions. Advances in the field of vasoactive drugs, however, may 
make both procedures unnecessary, but to date I have not had a great deal of 
success with those that are available. A large part of the homeostatic vascular 
compensatory mechanism arises from chemoreceptors in the brain and have their 
efferent pathway in the sympathetic outflow, as Taylor and Page '* have shown, 
and it may thus be that the final answer lies in chemical blocking or interference 
with this mechanism. 

For nerve deafness, however, the position, [ am sure, is different. The few that 
do respond to procaine hydrochloride block should have the sympathectomy, for in 
those the results are gratifying, and there is no other treatment for this whole group. 
What the underlying mechanism of the improvement is remains very much an 
unanswered question, and it is difficult to understand why if some patients with 
perceptive deafnesses do respond to the procaine hydrochloride block, it should be 
such a low percentage of the number one sees. Speech audiometry before and after 
the block is undoubtedly of much greater value in assessing the degree of improve- 
ment to be expected than is pure-tone audiometry. 

Many aspects of the problem we have not been able to explain and, indeed, at 
the moment are unable to explain, but it is hoped that with further work in this 
field we will eventually come to a fuller understanding of the underlying etiology 
and a clearer conception of the requirements of therapeutic measures. 

I wish to express my appreciation to Dr. James Seymour for his research work on this 
subject in collaboration with my husband over the past three years and for his assistance to me 
in editing this paper. BARBARA GARNETT PASSE. 

36 Weymouth St., London, W.1. 
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IMPORTANCE OF HYPERPLASTIC SINUSITIS IN ETIOLOGY 
OF ALLERGIC RHINITIS 


RUSSELL CLARK GROVE, M.D. 
NEW YORK 


T IS THOUGHT worth while to present this study, because (1) too many 
physicians are inclined to think that vasomotor rhinitis is caused almost entirely 
by a demonstrable skin-sensitive type of allergy and (2) the diagnosis of hyper- 
plastic sinusitis as a cause of vasomotor rhinitis is overlooked too frequently. This 
condition occurs mainly in the middle-aged group of patients. Therefore, 105 
patients who had known hyperplastic sinusitis and associated vasomotor rhinitis 
were selected for a complete study allergically and rhinologically to determine the 
causes, treatment, and results. In other words, I wanted to find out if these patients 
had the skin-sensitive, or noninfective, type, the infective, or bacterial, type, or 
the combined skin-sensitive and infective type. 

The group was studied with all the diagnostic procedures recommended in a 
previous paper.’ The skin testing was done by well-recognized allergists, and I 
examined every patient rhinologically myself. The sinuses of all patients were 
x-rayed. 

There were 60 men (57%) and 45 women (43%). These figures do not agree 
with Rackemann,? who found that women predominated with 73%, nor with 
Winkenwerder and Gay, 64.6%,° if the first decade, in which men predominated, 
was excluded, and Urbach,* who quoted 54%. Griebel® stated that women are 
more frequent patients than men. 

The family history was positive for allergy in only 40% of 81 patients who 
were definite about their antecedent history. Rackemann * found the family history 
positive in 25% of his group, and Winkenwerder and Gay ® stated that less than 
one-half of their patients presented a positive family history, either on the maternal 
or on the paternal side. I should like to offer the observation in regard to my group, 
all of whom had a known infection, that the positive figure compares favorably 


From the Divisions of Otolaryngology and Allergy, Roosevelt Hospital. 

Read before the Section on Otolaryngology, New York Academy of Medicine, March 
25, 1951. 
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with the figures which Cooke ® presented in his study of infective asthma. He 
obtained a positive family history in 45% of the infective group and in 52% of 
the skin-sensitive group. 

A history of associated allergies was obtained in 62% of 90 patients with a 
definite past history. Asthma was the most frequent accompanying allergic disease. 
It occurred in 44% of the patients. In 10% of these patients the asthma had 
developed in early life, but in a small number it began with the development of 
vasomotor rhinitis, both starting with a cold which did not clear up. Seasonal hay 
fever was second with 16.5% ; urticaria was present in 12% and eczema in 0.8% 
(Table 1). 

Clarke and Rogers ‘ in their series of 162 patients stated that for some unknown 
reason men were more likely to have the more serious complications (asthma and 
hay fever). This observation conforms with my findings. 


TABLE 1.—History of Allergy 


Sex 


Family History of Allergy 


Positive Negative 
33, or 40% 48, or 60% 


Associated Allergies 


Positive Negative 
56, OF 62% 34, or 38% 


Urticaria and angioneurotic 11 


Rackemann * stated that 16% of his patients had asthma as a secondary symp- 
tom, while Winkenwerder and Gay * found asthma in 51%, hay fever in 32%, 
eczema in 10%, and urticaria in 6%. 

Woodward and Swineford * in their group of 128 patients with allergic rhinitis 
found asthma to be a complication in 74, or approximately 60%. 

Hansel ® stated that asthma was an accompanying disease in 47% of the patients 
with perennial nasal allergy. Weille ‘° expressed the opinion that sooner or later 
asthma would develop in 15% of the patients with vasomotor rhinitis, but 45% of 
500 patients with asthma had vasomotor rhinitis. 


6. Cooke, R. A.: Infective Asthma: Indication of Its Allergic Nature, Am. J. M. Sc. 
183:309, 1932. 

7. Clarke, J. A., Jr., and Rogers, H. L.: Statistical Study of Allergic (Vasomotor) Rhini- 
tis, Arch. Otolaryng. 25:124, 1937. 

8. Woodward, F. D., and Swineford, O.: Allergic Rhinitis: Analysis of 128 Cases in 
Which Rhinologist and the Allergist Collaborated, Arch. Otolaryng. 34:1103, 1941. 

9. Hansel, F. K.: Vasomotor Rhinitis, J. A. M. A. 82:15, 1924. 

10. Weille, F. L.: Studies in Asthma: Surgical Treatment of Chronic Sinusitis in Asthma, 
J. A. M. A. 100:241, 1933. 
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The age of the patients at onset is also very interesting. In the first decade 
there were 18 patients; in the second, 16; in the third, 25; in the fourth, 17; in 
the fifth, 18, and in the sixth, 11. We find from these figures that 55% of the 
patients had the onset of symptoms in the first three decades. 

Rackemann ® stated that in his group of 257 patients in only 11% did the onset 
occur after the age of 40 years. Winkenwerder and Gay * found that of their 198 
patients approximately 83% had the onset in the first four decades. The largest 
group was in the first decade. 

The duration of the symptoms varied considerably, being from one to 50 years 
or a full lifetime. Only 6 patients had symptoms for less than 6 months and 
9 others for 6 months to 1 year ; 30, or 29%, had symptoms from 1 to 7 years; 16, 
or 15%, from 8 to 10 years; 10, or 9.5%, for 15 years, and 9, or 8.5% for 20 years. 
The remaining 25, or 23%, of the patients had symptoms lasting from 20 to 50 
years. From this analysis it is easy to see that in approximately 50% the symptoms 
had a duration of 10 years or less (Table 2). 


Taste 2.—Age of Patients and Duration of Symptoms 


Age When Seen Age at Onset Duration of Symptoms 
No. of No. of No. of 

Years Patients Years Patients Years Patients 
16 
10 
25 


In the history it was noted that numerous operations had been performed 
previously. Thirty-nine patients had polyps removed; five had a radical antrum 
operation; four had antrostomy; one had an opening of the frontal duct; 54 had 
tonsillectomy, and 13 had submucous resection. Two patients had extensive elec- 
trocauterization of the inferior turbinates, which only helped to make the conditions 
worse. | should add that some of these patients had multiple operations, so that 
the figures do not represent the total number of patients operated upon. I can say, 
however, that only 25 patients, or approximately 24%, had not had some form of 
nasal surgery before being seen by me (Table 3). I should like to mention here 
that approximately 25% of the total group of patients were using drops or sprays 
regularly. 

The most frequent symptoms were sneezing, stuffiness, and postnasal discharge. 
Headache was infrequent. Colds were frequent in 50% of the patients. 

I should like to present now the results of the skin testing, the findings on 
rhinologic examination, and, lastly, the laboratory findings. 


ALLERGIC STUDIES 


All patients were given a thorough allergic work-up. Fifty-two, or 50%, of 
the patients gave no appreciable positive reactions to the skin tests. The remaining 
50% gave single or multiple positive reactions of varying degrees to the skin tests. 
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Eleven were sensitive to house dust alone, and 34 were sensitive to house dust along 
with other allergens. Thirty-one were sensitive to pollen, 15 to chicken feathers, 
and one each to duck and goose feathers. Five were sensitive to cat, three to horse, 
two to dog, one to cow, two to goat, and two to sheep. A laboratory worker was 
sensitive to rabbit, guinea pig, rat, and mouse. Only one was sensitive to orris 
root, and two were sensitive to kapok. Two patients were sensitive to gum trag- 
acanth and gum karaya. Two were sensitive to moths and 10 to molds. 

The positive food reactions were very few. Three patients were sensitive to 
milk, two to mustard, and one each to spinach, tomato, pea, lemon, grape, eggs 
and chicken, lobster, crab, and coffee. These food reactions were considered impor- 
tant only in the production of gastrointestinal symptoms and not in the nasal allergy. 
Rackemann,? Winkenwerder and Gay,’ and Gelfand"! came to the same conclu- 
sions. Cooke’? has said that not more than 2 to 3% of the symptoms of nasal 
allergy are caused by foods. Hansel,’* Gay,’* and Spain ** are of the same opinion. 
Rowe,*® Vaughan,'’ Eyermann,'® Walker,’® and Tuft,?° however, emphasize the 
importance of foods (Table 4). 


TABLE 3.—Previous Operations 


No. of 
Type Patients 


11. Gelfand, H. H.: Allergic Aspect of Vasomotor Rhinitis, Arch. Otolaryng. 37:1, 1943. 

12. Cooke, R. A.: Allergic Coryza and Bronchial Asthma, in Tice, F.: Practice of Medi- 
cine, Hagerstown, Ind., F. Pryor Company, Inc., 1921; Allergy in Rhinology, Laryngoscope 
40:210, 1930. 

13. (a) Hansel, F. K.: Allergy of the Nose and Paranasal Sinuses: A Monograph on the 
Subject of Allergy as Related to Otolaryngology, St. Louis, C. V. Mosby Company, 1936; 
(b) Nose and Sinuses in Allergy, J. Allergy 1:43, 1929. 

14. Gay, L. N.: Diagnosis and Treatment of Bronchial Asthma, Baltimore, Williams & 
Wilkins Company, 1946. 

15. (a) Spain, W. C.: Allergic Rhinitis: Perennial, in Cooke, R. A.: Allergy in Theory 
and Practice, Philadelphia, W. B. Saunders Company, 1947; (b) The Diagnosis and Treat- 
ment of Atopic Coryza (Perennial Hay Fever), Ann. Otol. Rhin. & Laryng. 34:1089, 1925. 

16. Rowe, A. H.: Food Allergy: Its Manifestations, Diagnosis and Treatment, with a 
General Discussion of Bronchial Asthma, Philadelphia, Lea and Febiger, 1931; Nasal Allergy, 
Arch. Otolaryng. 28:98, 1938. 

17. Vaughan, W. T.: Allergy and Applied Immunology: A Handbook for Physician and 
Patient, on Asthma, Hay Fever, Urticaria, Eczema, Migraine and Kindred Manifestations of 
Allergy, Ed. 2, St. Louis, C. V. Mosby Company, 1934; Some Allergic Aspects of Allergy, J. 
Allergy 4:127, 1933. 

18. Eyermann, C. H.: Nasal Manifestations of Allergy, Ann. Otol. Rhin. & Laryng. 36:808, 
1927; Food Allergy as the Cause of Nasal Symptoms, J. A. M. A. 91:312, 1928; Food Allergy 
and Nasal Symptoms, J. Allergy 1:350, 1930; Food Allergy as the Cause of Vasomotor Rhini- 
tis, South. M. J. 31:210, 1938. 

19. Walker, I. C.: Frequent Causes of Perennial Hay Fever, J. A. M. A. 75:782, 1920; 
Perennial Rhinitis, in Jackson, C., and Coates, G. M., editors: The Nose, Throat, and Ear and 
Their Diseases: In Original Contributions by American and European Authors, Philadelphia, 
W. B. Saunders Company, 1929. 

20. Tuft, L.: Clinical Allergy, Philadelphia, W. B. Saunders Company, 1937. 
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The clinical history showed the following reactions to drugs: bromide and 
codeine, one each; cocaine and sulfonamides, two each; iodides, three; penicillin, 
six, and acetylsalicylic acid, 16. I have noticed previously that the infective group 
of patients are more sensitive to acetylsalicylic acid than the noninfective group. 
Buchstein and Prickman *! have discussed sensitivity to acetylsalicylic acid. Van 
Leeuwen *° stated that 10% of patients with asthma are sensitive to acetylsalicylic 
acid. Cooke,?* in 1919, had observed only one positive reaction to a skin test in an 
acetylsalicylic-acid-sensitive patient. Duke, in 1933, had never observed such a 
reaction. The reactions to iodides, penicillin, sulfonamides, and cocaine locally 
were significant in producing nasal symptoms. 


TABLE 4.—Results of Skin Sensitization Tests 


Completely Negative Reactions 


No. of 
Allergen Patients 
House dust plus other sensitizations................+++- 34 
10 
52 Patients, or 50% Positive Reactions 
1 
1 


RHINOLOGIC EXAMINATION 


The rhinologic examination revealed that 84 patients, or 80%, showed one 
antrum or both to be cloudy on transillumination. In 20%, however, the antrums 
were clear, thus indicating that this form of examination is not conclusive. I have 
pointed out this fact in a previous study on examinations with the use of a non- 
stabilized colloidal thorium dioxide preparation (umbrathor®). 

Nasal polyps were present in 57, or 54%, of the patients, bilateral in 46 and 
unilateral in 11. Pus was present in 23, or 22%, of the patients, bilateral in 11 
and unilateral in 12. Mulberry hypertrophy *° of the posterior tip of the inferior 


21. Buchstein, H. F., and Prickman, L. E.: Allergic Reactions to Acetylsalicylic Acid 
(Aspirin), Proc. Staff Meet., Mayo Clin. 12:616, 1937. 

22. Van Leeuwen, W. S.: Pathognomonische Bedeutung der Ueberempfindlichkeit Gegen 
Aspirin bei Asthmatikern, Miinchen. med. Wchnschr. 75:1588, 1928. 

23. Cooke, R. A.: Allergy and Drug Idiosyncrasies, J. A. M. A. 73:759, 1919. 

24. Duke, W. W.: Aspirin Allergy: A Method of Testing for Aspirin Sensitivity and a 
Method of Avoiding Aspirin Catastrophies, J. Allergy 4:426, 1933. 

25. Wallner, L. J.: Allergy as a Cause of Mulberry Hypertrophy of the Inferior Turbinate, 
Ann. Allergy 7:258, 1949. 
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turbinate was present in six patients, or 5.7%. A deviated septum of an obstruc- 
tive nature was the diagnosis for 10 patients. 

Woodward and Swineford * in their study of 128 patients with allergic rhinitis 
found that 16 patients had nasal polyps. 


LABORATORY PROCEDURES 

The laboratory examinations included nasal smears, blood counts, erythrocytic 
sedimentation rate, and basal metabolism. I might add that the Kline or the Mazzini 
diagnostic tests were done on 12 patients, and they gave negative results for all. 
All patients had the sinuses x-rayed. 

Examination of the nasal secretions for eosinophiles by the smear method 
showed that 55% of 58 patients had 1 to 4+ plus. Winkenwarden and Gay * found 
only 12% positive for eosinophiles. Hansel *° has emphasized the importance of this 
method of diagnosis, and I agree that if enough examinations were made during or 
immediately after an attack, eosinophilia would be found oftener. 


TABLE 5.—Results of Eosinophile Tests 


Nasal Smears for Eosinophiles 


Positive Negative 
32, or 55% 26, or 45% 


Blood Eosinophile Count 


Under 5% 5% and Plus 
12, or 17.6% 56, or 82.4% 


Seventy-three per cent of 68 patients had a blood eosinophile count of over 
5%. Thirty had a count of from 5 to 10% ; 14, from 11 to 15%; three, from 16 to 
20% ; one, 30% ; one, 50%, and one, 55%. The patient with a 50% count had 
had asthma and eosinophilic granuloma of the bladder, while the one with a 55% 
count was thought to have periarteritis nodosa. I have always been impressed with 
the high count of blood eosinophiles in the patients with infection. Spain,'** Fein- 
berg and Durham,” and Coca, Walzer, and Thommen ** have emphasized the same 
observation (Table 5). 

The erythrocytic sedimentation rate was tested in 46 patients. Fourteen, or 
30%, showed a rate up to 10 mm. in one hour; 13, or 28%, from 10 to 20 mm.; 
9, or 20%, from 21 to 30 mm.; 3, or 0.65%, from 40 to 50 mm., and one patient, 
75 mm. This last patient was the one who was thought to have periarteritis nodosa. 
I think that from these figures we can say that the sedimentation rate when 
increased above 10 mm. is a significant increase. Of course, we must remember 
that these increased rates were in patients who had hyperplastic sinusitis and asso- 
ciated allergies. 


26. Hansel, F. K.: Observations on the Cytology of the Secretions in Allergy of the Nose 
and Paranasal Sinuses, J. Allergy 5:357, 1934; Further Observations on the Cytology of the 
Nasal Secretions in Allergy, ibid. 10:251, 1939. 

27. Feinberg, S. M., and Durham, D. C.: Allergy in Practice, Chicago, The Year Book 
Publishers, Inc., 1944. 

28. Coca, A. F.; Walzer, M., and Thommen, A. A.: Asthma and Hay Fever in Theory and 
Practice, Springfield, Ill., Charles C Thomas, Publisher, 1931. 
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Cutler 2° found in 5,000 general examinations that allergic diseases did not 
influence the sedimentation rate. Westcott and Spain *° in a study of 75 patients 
stated that in uncomplicated noninfective allergic seasonal rhinitis the sedimenta- 
tion rate was normal. In the patients with infective conditions, however, the rate 
was faster. After foci of infection were removed and the patient improved, the 
sedimentation rate became slower. 

Uffe ** examined 150 nonselected allergic patients and found that only 9.3% 
had an abnormally slow sedimentation rate. Sinus disease was present in 50% of 
the patients with a slow rate, in 61.6% with a normal rate, in 66.6% with a moder- 
ately fast rate, and in 84.6% with a very fast rate. Four patients had allergic 
rhinitis, and of these four two had a normal and two a moderately fast sedimenta- 
tion rate. 

The basal metabolism rate was tested in 21 patients. The results were not of 
much significance. Fourteen, or 78%, showed a rate of —1 to —10% and four, 
or 20% from —11 to —20%. On the other hand, one patient showed a rate of 
+22%, and a thyroid disease developed which required thyroidectomy. Another 
patient with a rate of + 37% also had a thyroidectomy performed. A third patient 
had a rate of + 37%, but no thyroid symptoms were present. 

X-ray examination of the sinuses with the use of iodized oil U. S. P. (lipiodol®) 
or a nonstabilized colloidal thorium dioxide preparation ** injection when indicated 
showed no patient without a pathological condition of some degree. This finding 
is understandable, as I said in the beginning of my presentation that these 105 
patients were selected because of the presence of infection. These figures, there- 
fore, cannot be construed to indicate the incidence of sinus infection in a general, 
or unselected, group of patients suffering from vasomotor rhinitis. Kern ** stated 
that 89% of the patients with vasomotor rhinitis showed sinus involvement. 

Pansinusitis, unilateral or bilateral, was demonstrated in 50, or 42%, of the 
total group. Four patients had cysts in the maxillary sinuses. Since 70% of the 
total group were in the age of 30 to 60 years, it is not too surprising that sinusitis 
was found more frequently in this bacterial group. In fact, Cooke ** stated in 
discussing the causes of respiratory allergy that when asthma develops in patients 
after 40 years of age, infection is the important and sole factor in the etiology. 

Hansen-Pruss *° in a comprehensive study found that 214, or 74.8%, of 287 
patients with allergic rhinitis had complicating sinusitis and nasal polyps. In 93 
patients suffering from perennial rhinitis he found that 61, or 64.5%, had sinusitis 
and nasal polyps. 


29. Cutler, J. W.: The Practical Application of the Blood Sedimentation Test in General 
Medicine, Am. J. M. Sc. 183:643, 1932. 

30. Westcott, F. H., and Spain, W. C.: Sedimentation of Red Blood Cells in Allergic Dis- 
eases: Report of a Study of 75 Cases, J. Allergy 4:370, 1930. 

31. Uffe, A.: Blood Sedimentation Rate in Allergic Diseases: A Study of 150 Non-Selected 
Allergic Patients, J. Allergy 4:379, 1933. 

32. Grove, R. C., and Cooke, R. A.: The Use of Thorium Dioxide in Roentgenography of 
the Sinuses, Am. J. Roentgenol. 44:680, 1940. 

33. Kern, R. A.: Discussion of Etiology and Nature of Chronic Hyperplastic Sinusitis, 
J. Allergy 4:545, 1933. 

34. Cooke, R. A.: The Practitioner and the Allergy Problem, Rhode Island M. J. 25:152, 
1942, 

35. Hansen-Pruss, O. C.: Bacterial Allergy and the Importance of Otolaryngological 
Procedures, Laryngoscope 59:540, 1949. 


4 
4 
| 


274 A. M. A. ARCHIVES OF OTOLARYNGOLOGY 


Winkenwerder and Gay * observed 198 patients with vasomotor rhinitis. Only 
13, or 7.5%, had sinusitis which they thought was either a secondary infection or 
coexisting foci of infection unrelated to the manifestations of hypersensitivity. 

Woodward and Swineford® in an analysis of 128 patients with vasomotor 
rhinitis found that 68 had evidence of acute, subacute, or chronic sinusitis. 

Rackemann * stated that of 107 patients with disease of nonallergic origin 31 
had sinus disease, usually antral. 

Having discussed the results of the allergic skin testing and the examination 
of the nose clinically and of the sinuses with x-rays, I am in a position to divide 
this group of 105 patients into those with the infective and those with the combined 
(infective and skin-sensitive) types. Of course, since all of them had definite and 
significant sinusitis, I would diagnose none of the conditions as noninfective or 
skin-sensitive alone. The infective group in which the infection was the primary 
factor numbered 80 patients, or 75.7%. The combined group in which the skin- 
sensitive allergens were the primary causes and the infection was a secondary 


TABLE 6.—Duration of Treatment or Observation 


No. of 

Years Patients 
4 


factor comprised 25 patients, or 24.3%. These figures do not mean to indicate 
that in an unselected group of patients with vasomotor rhinitis infection would be 
as important a factor as it was in my group, but they do indicate that in a large 
group of patients whose symptoms begin in later life infection is an important 
factor. 

TREATMENT AND RESULTS 

I should like to describe the methods of treatment used in this group of 105 
patients. The period of treatment or observation was prolonged in 15 patients 
because of the accompanying asthma or hay fever. Thirty-one, or 30%, were 
treated for one year; 13, or 10.2%, for two years; 10, or 9.5%, for six years; five, 
or 4.7%, for seven years, and four, or 3.5%, for eight years. Fifteen, or 14%, 
were treated or followed for 9 to 20 years. Many of the patients treated over 
longer periods were not having nasal symptoms but were also being treated for 
other allergic manifestations. The study does reveal that 90, or 86%, were in the 
one- to eight-year groups, with 22, or 20%, of them being treated for one year or 
less (Table 6). 

Eighty-six patients, or 82%, were given injections of vaccine. These vaccines 
were both autogenous and stock in type. The autogenous vaccines were made from 
cultures of the sinus washings, from the nasopharynx, and from membranes removed 
at operation. The vaccine was given alone to 23 patients, or 21%, and combined 
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with house dust to 51, or 50%. To the remaining 12 patients, or 10%, it was given 
in combination with other allergens. Pollen extract was given to 18, or 17%; 
molds, to four, or 3.7%; feather extract, to eight, or 7.6%, and dog extract, to 
two, or 1.9%. House dust extract was given alone to four patients and the influ- 
enza virus vaccine in repeated small doses to 21, or 5%. Eleven patients, or 10%, 
were given no injections. They showed no positive skin reactions, and after their 
operations they were comfortable. 

The antihistamine drugs of various types, but mainly diphenhydramine (bena- 
dryl®) hydrochloride U. S. P., pyrilamine (neo-antergan®) maleate, tripelennamine 
(pyribenzamine®) citrate, prophenpyridamine (trimeton®), chlorprophenpyrid- 
amine (chlor-trimeton®), and chlorcyclizene (perazil®) hydrochloride, were given 
to 54 patients, or 51%. They gave temporary relief to a small number of these 
patients, especially when the skin-sensitive allergens were more active factors. In 
my experience with these infective conditions the response is usually poor. Since 
these drugs do not represent a constructive therapy and the side-reactions are often 
upsetting, many patients stopped them voluntarily. 

Seventy-three patients, or 70%, were given a course of therapy with penicillin 
or streptomycin by injections and sulfonamides, aureomycin, or chloramphenicol 
U.S. P. (chloromycetin®) or oxytetracycline (“terramycin”) orally. During stages 
of active infection they helped to give relief, but patients did not obtain much perma- 
nent benefit. Two patients with nasal polyps were given a course of therapy with 
cortisone, with temporary relief. I should like to state that the polyps shrank down 
but never disappeared completely and as soon as the cortisone therapy was stopped 
would reappear. This finding coincides with the observations of Bordley and his 
associates.*° 

The use of drops or sprays containing vasoconstrictor drugs was avoided as 
much as possible. Penicillin and the sulfonamides in solution were used locally in 
a few patients, but the aerosol *” method was not used. 

Vitamin preparations were given to a great many patients. Thyroid extract 
was given to a few patients, without noticeable improvement. A few systemic 
medical diseases, such as diabetes and anemia, were treated as indicated. 

In the surgical treatment of these 105 patients the removal of polyps from the 
ethmoids was performed on 51 patients, or approximately 50%, 44 operations being 
bilateral and seven unilateral, and the removal of polyps from the sphenoids was 
performed on 10 patients, or approximately 10%, eight being bilateral and two 
unilateral (Table 7). 

The Caldwell-Luc type of operation was performed on 58 patients, or 55%, 
bilateral on 45 patients and unilateral on 13. 

The hypertrophied polypoid membrane was removed from the posterior tip of 
the inferior turbinate in six patients, or 5.7%. 

Tonsillectomy and adenoidectomy were performed on seven patients, or 6.6%. 
One submucous resection was performed. 


36. Bordley, J. E.; Carey, R. A.; Harvey, A. M.; Kattus, A. M.; Newman, E. V., and 
Winkenwerder, W. L.: Preliminary Observations on the Effect of Adrenocorticotropic Hormone 
(ACTH) in Allergic Diseases, Bull. Johns Hopkins Hosp. 85: 396, 1949. 

37. Barach, A. L.; Garthwaite, B.; Rule, C.; Talbot, T. R., Jr.; Kernan, J. D.; Babcock J., 
and Brown, G.: Penicillin Aerosol and Negative Pressure in the Treatment of Sinusitis, Am. 
J. Med. 1:268, 1946. 
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Seven patients, or 6.6%, did not undergo any operation but were given local 
treatment and irrigation of the sinuses. 

Rackemann ? in 107 patients with disease of nonallergic origin recommended 
18 sinus operations, the results being four cured and 10 with improved conditions. 
Nineteen patients had submucous resections and cauterizations. He felt that he 
obtained his best results with the latter patients, 10 being cured and the condi- 
tion in seven improved. This has not been my experience. 

In Hansen-Pruss’ study *° 128 of 287 patients with allergic rhinitis complicated 
with nose and throat conditions were operated upon. Two hundred fifty-four 
operations were sinus operations and removal of polyps, four were tonsillectomies, 
and 52 were submucous resections. The percentage benefited was 66.4%. Forty- 
four of 93 patients with perennial rhinitis were operated upon. Thirty-two had 
sinus or polyp operations, six had tonsillectomies, and six, submucous resections. 
Beneficial results were obtained in 56.8%. He did not express an opinion as to 
whether the sinusitis was a primary cause of the disease but in the summary 
stated, “It is obvious that a large number of allergic individuals develop, sooner 
or later, a hypersensitiveness to bacterial products.” 


TABLE 7.—Present Operations 


No. of 

Type Patients 
61 
Removal of inferior turbinate membranes............. 6 


Winkenwerder and Gay * had 90 of their 198 patients operated upon, the type 
of operation not being described nor the results stated. They were of the opinion 
that the sinusitis was unrelated to the allergic manifestations. 

Woodward and Swineford * feel that allergic management plus simple excision 
of polyps or lavage of the maxillary sinus is usually sufficient treatment. Major 
surgery is indicated if there is obstruction to drainage and ventilation or if chronic 
sinusitis is present. Ramirez ** and Tobey *° are of the same opinion. 

An indication of the extensiveness of this nasal surgery in some patients is 
shown by the fact that 24 patients, or approximately 23%, had a bilateral exentera- 
tion of the ethmoids for nasal polyps and a bilateral Caldwell-Luc operation. Only 
two patients had unilateral ethmoid and antrum operations. 

The total of all operations on the sinuses was 119. This is accounted for by the 
fact that 24 patients had multiple operations. However, since seven patients had 
no operations, we can say that including the six turbinate operations and the seven 
tonsillectomies, 98 patients, or approximately 93.3%, were operated on. 

The results of treatment are expressed in terms of +, ++, and +++; + 
signifies no relief or conditions often worse than when the patient was first seen, 
+--+, definite or considerable improvement as decided by both the patient and the 


38. Ramirez, M. A.: Bronchial Asthma and Nasal Allergy, Arch. Otolaryng. 28:199, 1928. 
39. Tobey, H. G.: Vasomotor Disturbances of the Nasal Mucous Membranes, Tr. Am. 
Laryng., Rhin. & Otol. Soc. p. 253, 1925. 
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physician, and +++, no symptoms or rare and slight. I do not think the term 
“cured” can be used, because in my experience a patient with an allergic constitu- 
tion is subject to a recurrence of symptoms, even though of different origin, all 
through life. We should speak of “years symptom-free.” 

The results of my study revealed that seven, or 6.6%, of the patients belonged 
in the + group; 77, or 73.3%, in the ++ group, and 21, or 20%, in the +++ 
group. The sum total of patients showing improvement obtained by combining 
the ++ and +++ groups is 93.3%. 

I do not mean to suggest that the surgical treatment accounted for all this 
improvement. As I stated in the outline of treatment, the patients with any asso- 
ciated allergic complications of the skin-sensitive type were also treated as indi- 
cated. This combined group did better than the straight infective, or bacterial, 
group. However, since 80 patients, or 75.7%, of the group had no clinical allergic 
conditions, only 25, or 24.3%, of the patients received such injections. Eighty-six, 
or 82%, received vaccine therapy. I quite agree with Rackemann,’? who says that 
it is difficult to make a specific evaluation of such combined forms of therapy. Since 
we are interested primarily in helping the patient, I do not think we need to quibble 
over which is the more important. We do know, however, that a good many 
patients who have indicated sinus surgery and fail to have it done but take vaccines 
do not do as well as those who have had the surgery completed and have then 
taken the vaccines. 

COMMENT 

In this study of vasomotor rhinitis as seen in 105 patients whose conditions 
had been diagnosed previously as chronic hyperplastic sinusitis much information 
has been obtained, and many controversial points have been found. Some of these 
points of argument are relatively unimportant, but others are of definite importance 
to all of us who are trying to diagnose and treat vasomotor rhinitis. 

In the first place, the terminology is too complicated. It is absurd to have so 
many terms applied to one pathological condition. I believe that the terms “allergic 
rhinitis” and “vasomotor rhinitis” should be used synonomously or that “allergic 
rhinitis” should signify the disease with demonstrable allergic complications and 
“vasomotor rhinitis” one with no demonstrable allergic complications. I certainly 
would not recommend coining any new terminology, as suggested by Urbach.*° 

From my survey of the literature it is very obvious that most investigators 
feel that the majority of patients with vasomotor rhinitis suffer from allergic reac- 
tions due to inhalants and foods. Infections in the sinuses seem to them to be a 
relatively unimportant factor. In an unselected group of patients the inhalants 
are no doubt the most important factor, but in my experience the foods play a 
relatively unimportant part. This conclusion coincides with the opinions of Cooke,** 
Spain,'® and Hansel.*! On the other hand, I feel that infections in the sinuses are 
often very important, either as primary or as contributory factors. 

I think it is necessary that we recognize the fact that vasomotor rhinitis may 
be (1) noninfective or (2) infective in type or, as Rackemann ? prefers, the extrinsic 
and intrinsic types. We must add to these types a third, or combined, type, owing 


40. Urbach.4 Urbach, E., and Gottlieb, P. M.: Allergy, Ed. 2, New York, Grune & 
Stratton, Inc., 1946, p. 438. 
41. Hansel, F. K.: Footnotes 9 and 13a. 
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to a combination of infective and noninfective conditions. Eagle,*? Spain,** and 
Cooke ** from my survey seem to be foremost exponents of the bacterial allergy 
theory. Hansen-Pruss ** makes a strong plea for it, and Criep ** gives the subject a 
fair discussion. 

The whole controversial subject of bacterial allergy is still unsettled, but 1 
believe that the opinions of many observers cited in the first part of this paper 
show that there is strong evidence in its favor, not only in the respiratory tract 
but in many organs of the body. I believe that future investigations will prove this 
fact more conclusively. 

In the study of my group of 105 patients with known sinus infection the 
importance of infection is very obvious. Fifty-two, or 50%, gave no positive skin 
reactions to the inhalants or the foods, and clinically no allergic conditions of 
importance could be found. I think that I should emphasize here the importance 
of a very thorough allergic study and also the importance of the otolaryngologist 
having a real knowledge of allergy and, if possible, being trained in allergy. Often 
the rhinologist is upset because he says the patient has allergic rhinitis and the 
allergist says the test reactions are all negative. A proper knowledge of the condi- 
tion would let them know that they are both right but that they are dealing possibly 
with a bacterial type of allergy or even psychogenic conditions, as stressed by 
Walsh and Hansen-Pruss.** 

I cannot overemphasize the necessity for a very careful examination of the nose 
for polyps, pus, and even the presence of adenoids. One should not depend on 
transillumination of the sinuses alone, as I have shown in my study that in 20% 
they were absolutely clear. X-ray examination of the sinuses should always be 
done, and if it is not conclusive in diagnosis and bacterial allergy is suspected, it 
should be repeated with the use of a radiopaque solution, such as iodized oil 
U. S. P. or a nonstabilized colloidal thorium dioxide preparation,*? for injection 
or by the displacement method of Proetz. One should always remember that a 
negative, or clear, irrigation of an antrum does not mean that it is not a focus of 
infection, because I believe that this chronic hyperplastic membrane is infected.*’ 

A careful history, both past and present, is essential. A history of contacts, 
either environmental or occupational, or of frequent colds may help to determine 
the causes. In youngsters who are dust-sensitive and have frequent colds beginning 
in the fall a bacterial form of nasal allergy often develops, as shown by Vander Veer.* 
The fact that 40% of my group gave a positive family history of allergy is evidence 
that an accurate family history is important. 


42. Eagle, W. W.: Bacterial Allergy: Otolaryngological Aspects, South. M. J. 10:908, 1942. 

43. Cooke. Cooke, R. A.: Allergy in Theory and Practice, Philadelphia, W. B. Saunders 
Company, 1947. 

44. Criep, L. H.: Allergy, Clinical Bulletin 29, Veterans Administration, Medical and 
Hospital Service, March, 1940. 

45. Walsh, T. E.: Vasomotor Rhinitis, Laryngoscope 60: 360, 1950. 

46. Hansen-Pruss, O. C.: The Importance of Psychogenic Factors in the Treatment of 
Allergic Disturbances, South. M. J. 33:317, 1940. 

47. Grove, R. C., and Cooke, R. A.: Etiology and Nature of Chronic Hyperplastic Sinusitis, 
Arch. Otolaryng. 18:622, 1933. 

48. VanderVeer, A.: Dust Borne and Pollen-Borne Diseases, in Practical Lectures, The 
Medical Society of the County of Kings, Brooklyn, series 2, 1924-1926, New York, Paul B. 
Hoeber, Inc., 1927. 
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Hansel *® has done much to emphasize the cytology of the nasal secretions. I 
think it is one of the essential diagnostic procedures, and if done a sufficient number 
of times, the results will be positive. In a series of 58 patients 55% showed an 
increase of eosinophiles in the nasal secretion. However, I am impressed with the 
number of patients who have a negative smear when done one or two times and 
yet on testing are sensitive. One should also remember, as Walsh ** states, that 
all eosinophiles in nasal secretions are not necessarily indicative of an allergic 
origin. They also occur in trichinosis, as seen in many epidemics.*** 

A blood eosinophile count of over 5% was found in 73% of a series of 68 
patients. This information is very important in making the diagnosis, but one should 
remember that in many cases of allergy the eosinophiles may not be increased in the 
blood, especially if only one blood count is made. Spain *** and Cooke ° feel that a 
high eosinophile count is frequently present in the bacterial forms of allergy. This 
has also been my experience. 

My review of the literature reveals that practically all investigators agree that 
injections of the indicated allergens and the elimination of any etiologic contacts 
and foods are essential ii the intelligent treatment of vasomotor rhinitis. Prolonged 
periods of treatment are oiten necessary. 

The use of vaccines is a controversial point. If the investigator believed in 
bacterial allergy, he would use them; otherwise, not. I prefer to use them, and in 
my series of 105 patients all but 19 were given vaccine, either alone or in combi- 
nation with some other allergens. The pros and cons of this form of therapy have 
been discussed previously in this paper. 

Antihistamines are used by all the investigators reporting since the advent of 
these drugs. The extent of the use of these drugs, however, varies, as many physi- 
cians use them very conservatively. The reports of the benefit obtained are also 
variable. They undoubtedly help the patients with the skin-sensitive forms of 
allergy more than those with the infective, or bacterial, type. In my experience 
they have in general been disappointing in severe conditions. It should be empha- 
sized that they are only used for symptomatic relief and do not affect the primary 
allergic state. Also, one drug may be more effective in one patient than in another, 
so that it may be necessary to try many before the most effective one is found. The 
side-reactions, unfortunately, often prohibit the use in many patients. 

I am convinced that many patients aggravate or prolong their symptoms by the 
frequent use of drops or sprays. I think that this form of therapy should be dis- 
couraged. 

The use of the antibiotics locally and systemically has been helfpful only if there 
is an acute infection or if there is present in chronic conditions a suppurative infec- 
tion caused by a chemosensitive germ. This form of therapy is usually not curative. 

The treatment of conditions other than allergy, such as thyroid, ovarian, and 
testicular dysfunction and psychosomatic conditions, as stated by Walsh,** some- 
times is essential. In my series, however, these factors were relatively unimportant. 

To discuss the surgical treatment of vasomotor rhinitis is often like waving a 
red flag to both allergist and otolaryngologist. Hansen-Pruss ** and Eagle * are 
more enthusiastic about the results obtained in perennial rhinitis with nasal surgery 
than are Winkenwerder and Gay,’ Rackemann,? and Woodward and Swineford.® 


49. Hansel, F. K.: Footnotes 13a and 26. 
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I have found, however, in my group of 105 patients with the infective types that 
sinus surgery is worth while. Twenty per cent showed marked improvement, and 
73.3% showed definite or moderate improvement. The sum total of these two 
groups gives 93.3% showing improvement. It seems to me that the poor results 
obtained with many patients are due to the fact that the sinus surgery is not com- 
plete. I mean by this that making a “window” in an antrum or simply snaring 
out a polyp is not sufficient surgery if a patient needs an exenteration of the ethmoid 
‘or a radical antrum operation; nor is operating on an ethmoid and antrum sufficient 
if the patient needs a bilateral ethmoid and radical antrum operation. Cooke and 
Grove * showed this fact to be true also in the treatment of the infective type of 
asthma. As I said in the presentation of my study, I also recommend the treatment 
of these infective conditions after operation with vaccines, both autogenous and 
stock. The importance of autogenous vaccines has been emphasized by Thomas.” 
In many patients secondary allergic complications should also be treated with 
injections. 

I should now like to emphasize the fact that many of these patients with vaso- 
motor rhinitis have associated allergic conditions. All investigators agree with this 
observation. I found that 44% of my group of 105 patients had asthma; 16.5%, 
hay fever; 12%, urticaria and angioneurotic edema, and 0.8%, eczema. It seems 
to me that one of the important reasons for treating vasomotor rhinitis early in the 
disease is to try to avoid these complications. I think that this is especially true in 
the infective group if they are operated upon early in the disease when there is 
the proper indication. Many otolaryngologists and allergists are prone to procras- 
tinate, or delay operation, until too late and often say, “We will be conservative 
and wait and see how you get along.” 

My group of 105 patients is made up entirely of patients with proved sinusitis, 
but I think that it serves to show the importance of infection as an etiologic factor 
in vasomotor rhinitis, especially in the older patients. As I have shown, even though 
patients have demonstrable allergic conditions (in my study 25%), infections in 
the sinuses may also be secondary factors of definite importance. 


SUMMARY 

A study of 105 patients with vasomotor rhinitis and previously diagnosed 
chronic hyperplastic rhinitis has been presented. The allergic skin tests showed 
that 52, or approximately 50%, of the patients gave negative reactions to all skin 
tests. In many of those with positive reactions it is emphasized that foods are not 
often the cause of vasomotor rhinitis. In 75.7% of the patients infection was the 
sole cause of symptoms. It is important that if the plain roentgenograms are not 
conclusive in makiff# a diagnosis, films should be made after the injection of 


radiopaque substances. 


50. Cooke, R. A., and Grove, R. C.: Refation of Asthma to Sinusitis, Arch. Int. Med. 56: 
779, 1935. 

51. Thomas, W. S.; Famulener, L. W., and Touart, M. D.: Autogenous Vaccines in 
Diagnosis with Special Reference to Asthma, Arch. Int. Med 34:85, 1924. Thomas, W. S., and 
Touart, M. D.: Clinical Reactions to Vaccines as Guide in Treatment, Am. J. M. Sc. 184:240, 
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In the group of 105 patients the surgical treatment was very important. It is 
emphasized that the surgery should attempt to eradicate the pathological condition 
in the nose as completely as possible. It is not intended to give the impression that 
surgery alone produces the improvement. The benefits are due to a combination 
of the surgery plus the injections of vaccines and other allergens when indicated. 
It has been observed, however, that many patients who have pathological sinus 
conditions which justify surgery but do not undergo it do not do as well with 
vaccine therapy as those who have had the necessary surgery. 

Lastly, in order to treat patients with vasomotor rhinitis intelligently and suc- 
cessfully, it is necessary that the allergist and the otolaryngologist work closely 


together. 


60 E. 58th St. (22). 
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LYE BURNS OF ESOPHAGUS 


WEN-CHIH HUNG, M.D. 
SHIH-HSIUNG HUANG, M.D. 
AND 


CHIN-TE LAI, M.D. 
TAIPEH, TAIWAN 


gerne T studies on the systematic treatment of lye burns of the esophagus, 
with evaluation of the results of special techniques, have been published by 
Webb and Woolsey,’ Stumboff,? Tucker and associates,* Jackson, Hanckel,> and 
others. Many other articles easily found in the literature attest the importance of 
the subject. 

It is well known that the number of patients in the United States has markedly 
decreased since the enactment of the lye legislation, in 1927, at the instigation of 
Dr. Chevalier Jackson. This legislation has undoubtedly done more to prevent 
cicatricial stenosis of the esophagus from lye burns than has the skillful technique 
of modern endoscopists. Only a few cases have been reported recently in American 
literature, including those mentioned by Webb and Woolsey,’ Tucker, *» Hanckel,® 
and the report of Fisher and Hicks. On the other hand, a considerable number 
of burns have been reported in southeastern Europe, largely in Hungary and the 
Balkan countries,? and in Korea? in the Far East. 

There were 283 lye burns in Taiwan in the six-year period, 1926 through 1931, 
as cited in the article of T. Mori * from the police statistics, and 223 of them resulted 
in cicatricial stenosis. 


From the Department of Otolaryngology, National Taiwan University Hospital. 

1. Webb, B., and Woolsey, D. S.: Lye Burns of the Esophagus, J. A. M. A. 141:384 
(Oct. 8) 1949. 

2. Stumboff, A. V.: Chemical Burns of Oral Cavity and Esophagus, Arch. Otolaryng. 
52:419 (Sept.) 1950. 

3. (a) Tucker, G.; Lautz, V.; Tracy, J. B., and Fearon, B. W.: The Diagnosis and Treat- 
ment of Benign Stenosis of the Esophagus with Special Reference to Treatment by Dilatation 
with the Indwelling Cannulated Bougie, Ann. Otol. Rhin. & Laryng. 59:823 (Sept.) 1950. 
(b) Tucker, G., and Hawthorne, H. R.: Follow-Up Observations on the Treatment of Benign 
Stenosis of the Esophagus, Ann. Otol. Rhin. & Laryng. 60:731 (Sept.) 1951. 

4. Jackson, C. L.: High Esophageal Stenosis, Ann. Otol. Rhin. & Laryng. 59:803 (Sept.) 


1950. 
5. Hanckel, R. W.: Lye Burns of the Esophagus, Ann. Otol. Rhin. & Laryng. 60:22 


(March) 1951. 


6. Fisher, G. E., and Hicks, J. J.: The Management of Lye Burns of the Esophagus, South. 


M. J. 41:591 (July) 1948; abstracted, A. M. A. Arch. Otolaryng. 53:604 (May) 1951. 
7. Kobayashi, S.: Uber die Oesophagusstenosen (besonders durch Natronlauge), Ztschr. 


Otol. Rhin. u. Laryng. 37:831 (Sept.) 1931. 
8. Mori, T.: Oesophagusstenose nach Kéyu-Veratzung und ihre Behandlung, Taiwan 


Igakkai Zasshi (Abstr. Sect.) 32:7 (Jan.) 1933. 
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A series of 130 cases observed in our department during the 14 years from 
1938 through 1951 is reported here, with special reference to the results obtained. 

Of 41 patients with acute burns 15 (36.6%), as shown in Table 1, died imme- 
diately or within a few days after ingestion of a highly concentrated solution or a 
large quantity of caustics (the third degree as cited in Stumboff’s? report; 27% 
in his series). Those who survived returned home as soon as odynophagia or 
dysphagia subsided or the so-called delusive symptomless interval supervened ; 


TasLe 1.—Patients Observed in Taihoku Imperial University Hospital 
and National Taiwan University Hospital 


1938-1945 1946-1951 Total 
A. AW. 
Type of Case Admitted Died Admitted Died Admitted Died 
18 7 23 8 41 15 
Cleatricial 38 3 51 89 10 
56 10 74 15 130 25 


Tas_e 2.—Caustics Ingested 


5 No. of 
Substance Patients 
TABLE 3.—Age and Sex Incidence 
Years Male Female Total 
des 9 10 19 


for this reason few of them had the benefit of further treatment, particularly of 
early dilatation to prevent stricture formation. 

The list of substances ingested (Table 2) shows a greater frequency of alkalies. 
The “kiyu” (Taiwanese) solution, a peculiar household lye used for the prepara- 
tion of food in Taiwan, is composed mainly of potassium carbonate (K2CQOs). 
Patients often confusedly stated that the causative agent was sodium hydroxide, 
instead of “kiyu” solution, so that the true incidence of conditions due to ingestion 
of the latter may be higher than indicated. 

As shown in Table 3, lye burns occurred much less frequently in children, 
although they were relatively common among children under 5 years of age. 

The burns in adults were most frequent in the third decade, and the incidence 
was greater in women. The burns in young children were entirely the result of 
accident; many of the adult patients swallowed the caustics with suicidal intent. 
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| 
TaB_e 4.—/nterval Between Ingestion of Caustics and Arrival at Hospital : 
No. of 
Interval Patients 


10 
4 
6 


Fig. 1—Metal dilators. The metal dilator is brought to the stricture, being carried with the 
top of steel wire of the Briinings forceps inserted into the hole at the base of the dilator, then 
left in position when the steel wire is withdrawn. After three or four hours the dilator is 
removed by pulling the string threaded through the small holes. 


B 


Fig. 2.—Diagram showing structure and insertion of the dilator. Holes (S.H) through which 
string is threaded by which dilator is removed after treatment. .4, steel wire in hole at base of 
dilator by which it is applied to stricture. B, wire removed. 


Nearly half of the patients with stenosis were not treated until several months 
after ingestion of the caustic substance (Table 4). As a consequence, single or 
multiple strictures or atresia with secondary dilatation above developed in many 
patients and were often revealed roentgenographically and at esophagoscopy. 
Chronic stagnatory esophagitis was evident on esophagoscopic examination. 

In our series of cases the strictures occurred most frequently in the middle 
third of the esophagus (in 73.5%), commonly at about 25 cm. from the incisor 
teeth (in 13.2%). Strictures occurred in the lower third of the esophagus in 
16.2% of the cases and in the upper third in 10.3%. These findings are somewhat 
dissimilar to those of other authors. 
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The patients were severely ill, emaciated, and dehydrated on admission, and 
eight patients, for whom gastrostomy, administration of ample fluids, and rectal 
feeding were not feasible, starved to death. The death of one patient resulted from 
suppurative pleuritis and mediastinitis due to perforation after esophagoscopic 
dilatation. Another patient had convulsive seizures following endoscopy and died 
suddenly. 

The patients were uncooperative and impatient, and several would not enter 
the hospital for adequate treatment; those who came merely to the outpatient 
department stubbornly used to refuse endoscopic dilatation. Despite these unfavor- 
able circumstances, prior to 1945 improvement was obtained in 17 of 28 patients 
in whom repeated insertion with “laminaria” had chiefly been employed, sometimes 
supplemented by whalebone bougienage under esophagoscopic visualization. 

The metal dilator shown in Figure 1, designed by T. Mori,* in 1931, and used 
successfully by him in three cases of old lye stricture, has again been substituted 
for the “laminaria” since 1946. Of 21 patients treated with these dilators 10 were 
cured, and five showed improvement; four patients did not improve, and two 
patients died. 

In the successful cases the dilators were placed in the stenosed area for three 
_or four hours at two- or three-day intervals, usually with excellent response, a 
larger dilator being substituted in one or three months or so. Only one patient 
required more than six months for the dilatation. The 10 cured patients can swal- 
low solid or semisolid food without discomfort, have regained their body weight, 
and tolerate daily work. One of them has borne a healthy baby. 

The following case reports illustrate the gratifying results recently experienced 
in our ward either by early dilatation or by repeated bougienage and also show 
the patience of the patients. 

REPORT OF CASES 

Case 1—S. H., a Formosan farmer’s wife aged 60 years, was admitted on Nov. 9, 1951, 
with bloody expectoration, severe odynophagia, and general malaise, after drinking some 20 cc. 
of concentrated “kiyu” solution with suicidal intent the previous night. Examination on admis- 
sion revealed a moderately nourished old woman, very ill and exhausted, with moderate fever 
and severe burns in the oral and esophageal mucosa. The laboratory tests showed only slight 
leucocytosis and slightly increased erythrocyte sedimentation rate. The indwelling rubber bougie 
was inserted in the esophagus, starting on the 11th day after the burn, when the patient had 
appreciably recovered from intoxication, with administration of adequate liquid, penicillin injec- 
tion, and topical medication. Although pain was experienced and some resistance was encountered 
when the bougie was first inserted, the patient soon became cooperative, so that the treatment 
ran favorably thereafter, the tube remaining in the esophagus six hours every day for the first 
two weeks and every other day for the next two weeks. Fluoroscopy and x-ray examination 
showed the lumen of the esophagus to be normal on the 48th day of hospitalization. The patient 
is now taking ordinary food without dysphagia or discomfort, increasing her weight, and will- 
ingly waiting for periodic observation. 

Case 2.—H. L., a Formosan farmer aged 19 years, was admitted on Aug. 20, 1951. He had 
mistakenly drunk a cup of “kiyu” solution for tea at midnight six weeks before. Severe burns 
were treated by a local physician, although not properly. The patient was very thin and anemic. 
Fluid could hardly pass down into the stomach, and regurgitation had become more frequent in 
the preceding two weeks. Fluoroscopic and film study disclosed stenosis about 3 cm. below the 
esophageal orifice and another, narrower stricture at the level of the fourth thoracic vertebra. 
The barium scarcely passed through the second stricture; between the two strictures there was 
a tubular dilatation. Esophagoscopy revealed a circumferential narrowing at the 17 cm. level, 
with a small opening about 0.5 cm. in diameter, and a slender bougie could be passed only 5 em. 
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below this stricture. Two months was required for nutritional recovery, milk, eggs, and dilute 
mashed rice-gruel being administered through a gastrostomy opening created at the beginning 
of September. Endoscopic dilatation was instituted on Nov. 1. A small metal dilator was 
inserted into the lower stricture the first two times; a hard rubber tube was inserted into 
the upper stricture the first five times, then successively larger metal dilators the follow- 
ing seven times over a three-month period. As the passage of the esophagus improved remark- 
ably after the fourth dilatation, a continuous string could be introduced on Jan. 30, 1952, when 
a silk thread connected with a tiny lead shot was removed through the gastrostomal fistula. 
An indwelling bougie, the full length of the esophagus, was then put in situ over this string, 
and the size was rapidly increased to No. 20 F. in the ensuing two weeks. The patient can easily 
swallow as much rice-gruel as he wants; he sometimes takes rice or some solid food, although 
somewhat slowly, when the rubber tube is withdrawn. He is under observation, with a No. 24 
F. indwelling tube in the esophagus. 

CasE 3.—S. C., a Formosan housewife 24 years of age, was first referred to us on Dec. 11, 
1951, from a local hospital, for treatment of persistent cicatricial esophageal stenosis induced by 
ingestion of about 20 cc. of concentrated “kiyu” solution with suicidal intent six months previ- 
ously. She had had a series of endoscopic dilatations in the local hospital for about two months 
without improvement and had then undergone gastrostomy in the surgical department of the 
same hospital. Our first fluoroscopy demonstrated a marked spindle-shaped stricture extending 
from the aortic narrowing downward and arrest of the barium in the lower esophagus. Endos- 
copy revealed an eccentric crescentic slit and compensating dilatation. The esophagus was 
repeatedly dilated with metal dilators. Finally, despite failure of the patient to cooperate and 


frequent entanglement of the string in the tortuous stricture, an indwelling rubber catheter was 


passed under guidance of a continuous string on Feb. 16, 1952. The patient is still under treat- 
ment and takes rice-gruel freely when the indwelling bougie is removed. 


SUMMARY 


Lye burns of the esophagus, especially those due to ingestion of “kiyu” solu- 
tion, occur frequently in Taiwan. 
Encouraging results recently obtained are reported, with illustrative cases. 
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DEAFNESS IN SHIPYARD WORKERS 


Critical Evaluation of Findings in Six Hundred Cases and Diagnosis of Occupational Deafness 


A. I. GOLDNER, M.D. 
FLUSHING, N. Y. 


OR WELL over a century it has been known that excessive noise may cause 

impairment of hearing. Bunch? refers to the work of Fosbroke, who, in 1831, 
gave a lucid description of deafness in blacksmiths. Not only did the industrial 
revolution, which had its onset about that time, cause an extensive social upheaval, 
but its development was accompanied by progressively louder industrial and com- 
munity noise. 

In a previous article I * evaluated the literature relating to occupational deafness 
and also reiterated basic criteria for the diagnosis of occupational deafness. The 
laboratory work of Wittmaak,® Lurie,* Brunner,’ and others confirmed scattered 
clinical observations relating to the susceptibility of the inner ear to trauma, exces- 
sive noise, and chemical poisons. Since 1945 a considerable amount of work has 
been published about the harmful effects of excessive noise and changes in baro- 
metric pressure in military personnel. These papers have again demonstrated the 
vulnerability of the inner ear to environmental influences. 

In the study of military personnel exposed to excessive noise Stewart and Bar- 
row,® Hipskind,’ Hendricks,* Cope and Johnson,® Senturia,’®° Boemer,’t Machle,’* 
Murray and Reid,'* Patt,* and Campbell *® have made in part or in toto the follow- 


1. Bunch, C. C.: Symposium: Neural Mechanism of Hearing; “Nerve Deafness” of Known 
Pathology or Etiology; The Diagnosis of Occupational or Traumatic Deafness: Historical and 
Audiometric Study, Laryngoscope 47:615 (Sept.) 1937. 

2. Goldner, A. I.: Occupational Deafness, with Special Reference to Chronic Occupational 
Deafness, Arch. Otolaryng. 42:407 (Nov.-Dec.) 1945. 

3. Wittmaak: Proceedings of Third International Congress of Occupational Disease. 

4. Lurie, M. H.:' What Is Perception Deafness from the Physiological and Histological 
Basis? Ann. Otol. Rhin. & Laryng. 48:3 (March) 1939. 

5. Brunner, H.: Pathologie und Klinik der Erkrankungen des Innenohres nach stumpfen 
Schadeltraumen, Monatsschr. Ohrenh. 59:697, 1925. 

6. Stewart, J. V., and Barrow, D. W.: Concussion Deafness, Arch. Otolaryng. 44:274 
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ing observations: Tinnitus was a prominent symptom. Symptoms were insidious 
in onset, and the bulk of the patients were not aware of a hearing defect. The 
commonest complaint was the inability to hear watch tick and group conversation 
or commands. The tuning fork tests either gave normal results or showed dimin- 
ished bone conduction. Hearing of whisper was often absent in the patients with 
severer conditions. The audiometric dip started at 2048 cps and became worse at 
4096 cps, and in the patients with severer conditions hearing at 8192 cps was 
diminished. The high-tone loss was considered to be permanent. Variation and 
recovery were noted in the low-tone group. No nystagmus or vertigo was noted. 
Previously diseased ears were as susceptible to damage as normal ones and in 
many instances were more susceptible. The appearance of the ear drum bore little 
relationship to the auditory loss. The use of cotton plugs was not helpful, and the 
men in general refused to use them because of discomfort and safety factors. There 
was considerable variation in the rate of recovery and in individual susceptibility to 
permanent damage. 

Lederer '* and Lederer and Hardy made a statistical analysis of 2,500 cases of 
deafness encountered at a naval hospital. Although in 60.6% of this group the 
patients were considered to have service-connected deafness, of the remaining 39.4% 
in which the patients were considered to have antecedent deafness in fully 93% 
they were considered to have sustained an aggravation of their deafness as a result 
of their service. In an analysis of 200 cases of nerve deafness of this group, in 
56% the patients were exposed to excessive noise or blast, and in 75% of the latter 
group the patients suffered from severe tinnitus. In 3.6% of the entire group of 
2,500 cases the patients had suppurative ear conditions, while in 4.4% of the nerve 
deafness group the patients had had chronic purulent otitis media when they were 
inducted. 

McCoy ' evaluated preemployment audiograms of shipyard workers and found 
that after one month of employment all workers showed a 20 to 30 db. loss above 
the 2000 cps level. 

The nature of the acoustic hazard in the shipyards is similar to that to which 
military personnel are exposed. The din of the pneumatic tool upon metal acousti- 
cally resembles the chatter of a machine gun and an automatic rifle. In shipyard 
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workers the hazard is enhanced when the work is enclosed in a hollow metallic 
chamber, with the risk progressively worsened as the size of the chamber diminishes. 


SOURCE OF MATERIAL 


The following study is made up of the examinations of 600 shipyard workers ; 
460 and 120 of this group came from two large shipyards, and the remaining 20 
were employed at smaller similar yards or by contractors. A good part of the work 
consisted of ship repair and refitting. Many of the vessels serviced were tankers. 

The workers fall into the following occupational groups classified according to 
the extent of the noise hazard: 


Group A.—This group of workers either use pneumatic tools, such as riveting 
guns, scaling guns, or chippers, or work in immediate contact with such processes. 
One would expect this group to suffer the greatest acoustic damage. They consist 
of chippers and caulkers, riveters, scalers, holders-on, bumpers, boilermakers. 


Taste 1.—Distribution of 600 Cases of Shipyard Workers Complaining of Deafness 


Condition No. of Cases 

Typical occupational deafness; either all or the vast bulk of the hearing loss 

Occupational deafness coexisting with possible early conductive deafness........ 40 
Occupational deafness coexisting with established conductive deafne: 37 
Occupational deafness and otitis Media...............cccceccescecsceecccnsccesceees 45 


Occupational deafness and exaggeration 


Total 


coppersmiths, sheet metal workers, hand riveters, handymen, and certain types of 
laborers who service tankers by means of scaling, sandblasting, and concrete 
chipping. 

Group B.—The tasks of the workers of this group do not generate excessive 
noise, but they do require that they work in close conjunction with the workers of 
Group A; often their exposure may be greater because of the necessity of working 
in close confined quarters while chipping operations go on outside the compart- 
ment. This group consists of welders, burners, riggers, drillers, shipfitters, and 
certain varieties of ironworkers. 

Group C.—This group may be classified almost as the “innocent bystanders.” 
Their work does not call for sustained or intimate contact with a noisy process; 
however, in the period of their employment they may be exposed to a variety of 
harmful industrial noise under varying conditions. This group consists of pipe 
fitters, electricians, fire watchers, drydock operators, ete. 

Out of the total of 600 cases 403 were selected as showing a fairly typical pat- 
tern of uncomplicated occupational deafness. Included in this group are some cases 
of low-tone depression in which no other pathology was found and also in which 
the tuning fork tests and other tests gave no reason to assign any other cause for 
the drop. On the other end of the scale were included the cases of elderly workers 
in which it was also felt that the influence of presbyacusia was slight and not clini- 
cally provable. 
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In Table 1 is demonstrated the breakdown of the entire group of 600 cases and 
their classification. 

It should be noted that, despite the fact that only 403 cases were selected as 
being fairly typical, in practically the entire group there was some evidence of 
impairment of hearing which could be ascribed to the patient’s work. 


HEARING EXAMINATIONS 


Right Left Right Left 
17.4 ft. Conv. Voice 16.1 ft. 17.6 db. 128 Vib./Sec. 16.4 db. 
8.1 in. Whisper 7.4 in. 14.5 256 14.5 
9.4 see. Air Cond. 8.1 sec. 21.6 512 20.9 
5.1 sec. Bone Cond. 4.6 sec. 26.9 1024 27.4 
Weber No laterali- 37.3 2048 36.4 
zation 
Dim. pos. Rinne Dim. pos. 56.9 4096 56.9 
Dim. Schwabach Dim. 59.0 8192 57.3 
33.4 db. Average Loss 32.8 db. 
DECIBELS 128 256 512 1024 2048 4096 8192 
INTENSITY 
-1Q -10 
Q 0 
10 
20, 20 
3Q 30 
42 40 
52 50 
6Q 60 
70. 70 
8Q 80 
90, 90 
100. 100 
X-+ Left Ear Left Bone Conduction = J 
© = Right Ear Right Bone Conduction « C 


Chart 1.—Typical occupational deafness; average findings on gross and audiometric hearing 
tests and composite audiographic curve of 403 shipyard workers. 


METHOD OF EXAMINATION 


The historical data elicited consisted of chief complaint, duration of symptoms, 
history of prior ear disease, head injury, ear, nose, and throat symptoms, prior 
ear, nose, and throat treatment or examinations, allergic background, serious illness 
or accident, the absence or presence of headache or dizziness, and familial deafness, 
if any. 

The occupational history was thoroughly investigated, with stress upon the 
nature and length of work. Military history and type of service were indicated 
whenever present. 

The examination included a thorough inspection of the external ear, canal, 
and tympanic membrane. Ordinary examination by reflected light was supple- 
mented by varying grades of magnifying otoscopic inspection, and the Siegle 
otoscope was also used whenever indicated. Patency of the Eustachian tube was 
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demonstrated by the Toynbee, Valsalva, or Politzer technique. The nasal passages 
were examined for presence of obstruction, allergy, or infection. In the mouth 
malocclusion and dentition were noted, as was the state of the tonsillar tissues. The 
nasopharynx and larynx were inspected. Transillumination was carried on early 
in the series and then discarded as being inaccurate. Vestibular examinations were 
carried on early in the series and then were limited only to cases of head injury 
or of severe impairment unilaterally. 

The examination of the hearing was carried on in examining and consultation 
rooms under ordinary conditions of noise incidence. The findings were recorded 
on a form similar to that in Chart 1. Conversational voice and whisper tests for 
the most part consisted of the use of simple compound digits. Occasionally simple 
phrases were used. The conversational voice test and the response of the patient 
to unguarded conversation during the interview proved to be valuable in evaluating 
the patient’s sincerity and cooperation. It is not, as is generally accepted, an 
effective or an accurate measure of a person’s hearing ability. The standardized 
whisper test, the observer taking care not to force the sound, is more efficient as 
a gross test in the detection of mild and moderate deafness. For the whisper and 
voice tests masking was used, and it is important to do this routinely. The tuning 
fork was considered to be a valuable instrument for classification. I have used a 
128 or 256 cps fork because patients seem to perceive the sound with less difficulty. 
The actual length of perception for air and bone was recorded in seconds. A Weber 
test was done routinely, and the Rinne and Schwabach test results were self-appar- 
ent from evaluation of the values for air and bone conduction. A Maico audiometer 
was used. It was checked regularly and compared with other audiometers. Short 
of regular standardization, checking of the audiometer with known normals or 
comparing of the readings obtained on one’s self with readings on a known stand- 
ardized or new instrument is adequate. Bone conduction testing on the audiometer 
was done in cases of severe hearing impairment or in cases in which tuning fork 
tests indicated a conductive lesion. When cooperation was poor, or when exaggera- 
tion was suspected, the audiogram was repeated whenever possible. 


FINDINGS IN UNCOMPLICATED OCCUPATIONAL DEAFNESS 


Deafness and tinnitus were the commonest complaints in the entire group. In 
some few the patients complained of vague otalgia. Except in severe conditions, 
patients did not consider themselves deaf but noted that they could not hear watch 
tick or the telephone or that their wives and families complained that they did not 
pay attention to them. They also had to turn up their radios and televisions to the 
discomfort of others. The deafness was usually localized to both ears to a variable 
degree ; however, their own interpretation of which ear was worse was often incor- 
rect. Occasionally only one ear was complained of as being deaf, and bilateral equal 
deafness was found. 

A traumatic incident to the head or the vicinity of the ear often initiated the 
complaint of deafness. 

Tinnitus often was more disturbing than the deafness. In some few cases the 
extent of tinnitus was disabling, necessitating a change of occupation. It was 
localized to either one ear or both ears and was sometimes described as being in 


| 
4 
| 
4 
Bae 
| 
| 
1 
| 
‘ 


292 A. M. A. ARCHIVES OF OTOLARYNGOLOGY 


the head. It might be persistent or recurrent, and it tended to get less bothersome 
after years of exposure. Familial deafness, except when more than one member 
of the family worked in a shipyard, was rarely acknowledged. 

The incidence of cerumen in the external canals may perhaps have been higher 
than normal, but this fact cannot be stated unequivocally. Many workers showed 
impacted cerumen that obviously had been present for many years, but this condi- 
tion did not alter their susceptibility to permanent damage. In this selected group 
the vast majority of patients were considered to have normal variants of tympanic 
membranes. Many drums were thickened, and many ears showed prominent short 
processes. In some few in this group there were old healed perforations with no 
evidence that they had contributed to the hearing loss, inasmuch as the acuity was 


INCIDENCE OF INCIDENCE OF 
CONVERSATIONAL VOICE WHISPER VOICE 
LEVELS LEVELS 


806 EARS 806 EARS 


Chart 2.—Incidence of hearing levels for conversational voice and whispered voice among 
403 shipyard workers (806 ears). 


equal to and often better than that of the opposite ear, with a normal tympanic 
membrane. Excessive noise does not appear to have any effect upon the appear- 
ance of the tympanic membrane. 

In this group the Eustachian tubes were rarely blocked to direct inflation. 
Transient blockage was not accompanied by obvious effect upon the hearing acuity. 

The usual incidence of deviation of the nasal septum was encountered. If such 
deviation caused nasal obstruction and infection with low-tone depression and 
increase of bone conduction, such a case was excluded from this group. Occasional 
obstruction was encountered, with no discernible difference in the auditory pattern. 
An occasional nonobstructive polyp was found, with similar lack of effect upon the 
hearing. 


In the vast majority of the group the patients still had their tonsils, with neither 
disturbing symptoms nor apparent effect upon their hearing. A large proportion 
of the older group and the middle-aged group had poor dentition, and on occasion 
it was felt that some low-tone depression may have been caused by the dental 
pathology. If such loss was appreciable, the case was excluded from this group. 
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Chart 3.—Incidence of hearing levels for 128 and 256 cps among 403 shipyard workers. 
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Chart 4.—Incidence of hearing levels for 512 and 1024 cps among 403 shipyard workers. 
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Thus, in summary, the physical findings in this group would show the usual 
amount of pathology or lack of it encountered in a routine practice. Occasionally 
such pathology may have caused an additional hearing loss, and then the case was 
excluded from this typical group. 


AUDITORY PATTERN OF TYPICAL OCCUPATIONAL DEAFNESS 


In order to obtain the auditory pattern of typical occupational deafness, the 
values for conversational voice, for whispered voice, for air and bone conduction 
with the 128 cps tuning fork, and for each frequency on the audiometer were added 
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Chart 5.—Incidence of hearing levels 2048, 4096, and 8192 cps among 403 shipyard workers 


and then averaged. Chart 1 represents the average findings on 403 shipyard 
workers. In order to further elucidate the clinical picture and give a more detailed 
breakdown of the incidence at various levels, inasmuch as the average does not 
show the range of findings, the values for each ear were then summarized and pre- 
sented in Charts 2, 3, 4, and 5. In the latter charts, inasmuch as there was no longer 
concern with right or left, the values for 806 ears were averaged in each group to 
obtain incidence at each level, as illustrated. 

A study of these illustrations will therefore provide not only the average picture 
of occupational deafness but also the full range of possible losses. 

Thus, it can be seen that for ordinary conversational voice the great majority 
of workers will not show a gross impairment (Chart 2). Less than 43 of the 806 
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ears tested had an impairment for 5 ft. (1.5 meters) and less. Indeed, the presence 
of severe hearing impairment in a young or middle-aged worker would generally 
indicate a predominant nonoccupational cause, unless there was unusual exposure 
or susceptibility. The use of conversational voice tests to detect occupational deaf- 
ness is quite useless for the most part. 

The whisper test gave more characteristic findings. Over half of the workers 
tested did not hear whispered voice. Chart 2 shows this result graphically. 
Within the limitations of testing with the whispered voice the test is more accurate 
than the conversation voice test. 

Thus, while the average loss for conversational loss in each ear is 17.4 ft. 
(5.3 meters) in the right ear and 16 ft. 1 in. (4.9 meters) in the left, it is commoner 


Tas_e 2—Numerical Breakdown of Graphs in Charts 3, 4 and 5 


Intensity, 
Db. 128 256 512 1,024 2,048 4,096 8,192 
19 72 27 5 5 3 
117 144 61 22 23 3 
207 194 136 83 53 2 10 
128 113 111 68 54 17 
134 59 146 141 19 25 
88 33 115 115 77 26 36 
47 23 77 132 87 44 43 
4 14 45 53 57 42 58 
12 7 25 53 58 57 46 
9 9 6 34 41 46 
9 5 25 35 71 76 63 
2 4 12 51 93 64 
Bciisciscvaxpasasavwireunsvs 3 1 8 12 24 73 52 
1 2 4 21 69 48 
1 1 2 4 38 37 
= 1 3 24 8 


for such a reading to be 20 ft. (6 meters) or more, and while the average loss for 
the entire group is 8 1/10 in. (20.3 cm.) and 7 2/5 in. (17.8 cm.) for whisper, 
loss of whisper is by far the commonest finding. 

The tuning fork responses are interesting and, as noted in Chart 1, show 
a diminution for air conduction and also for bone conduction, interpreted as a 
diminished positive Rinne test reaction and a diminished Schwabach reaction. This 
also is a characteristic finding. 

The Weber test showed generally no lateralization, a finding in conformity with 
the recorded averages. 

The audiometric curve in Chart 1 demonstrates the typical curve of occupational 
deafness. As can be seen, it conforms closely to the pattern of so-called boilermaker 
deafness. The loss for each ear is practically identical, and in uncomplicated occu- 
pational deafness only small differences would be expected between each ear, unless 
one ear had unusual susceptibility or exposure. 
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The breakdown of the incidence of the various levels of loss at the 128, 256, and 
512 frequencies, as shown in Charts 3 and 4 4, shows the predominant loss at the 
lower levels. However, it should be noted that severe loss, though rare, can occur. 

Referring to Charts 4 and 5, it is noted that as one goes higher in the frequency 
range the pattern is reversed, so that in the 4096 and 8192 frequencies a higher 
intensity level loss is commoner, as would be expected. It is also noted that in the 
4096 frequency, and particularly in the 8192 frequency, there are a few ears in 
which the sounds are not perceived at all. This condition is particularly true of 
the patients with severer losses and in the older groups of workers. 

While the pattern demonstrated is typical of occupational deafness, it also is 
found in any type of nerve deafness and, of course, must be differentiated from 
other causes of the latter; this problem will be taken up later under differential 


diagnosis. 


LENGTH OF EMPLOYMENT AGE NATURE OF WORK 


CARPENTER FIREWATCHER ETC 


YEARS 6-10 11-19 20 PLUS aGe 20-29 30-39 40-49 50-59 60 PLUS 
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Chart 6.—Effect of length of employment, age, and nature of work on hearing loss among 
403 shipyard workers. 


EFFECTS ON HEARING LOSS 

Effect of Length of Employment on Hearing Loss—The average hearing losses 

of the 403 workers were then calibrated according to length of employment, with 
the results as shown in Chart 6. It can be seen that in the group with from 1 to 
5 years the average loss was greater than in the 6- to 10-year group. The 6- to 10- 
year group also showed a slightly greater loss than the 11- to 19-year group. Only 
the 20-year plus group showed a significant relative increase in hearing loss. 
Inasmuch as the 1- to 5-year group was small and affected by an inordinate amount 
of hearing loss in one worker and inasmuch as all workers were not exposed to 
exactly identical noise levels, these values are understandable. There is no clear-cut 
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arithmetical ratio to indicate the amount of hearing loss that one may expect in a 
noisy industry. All that appears to be definite is that with prolonged periods of 
employment a substantial hearing loss may be expected. In the 20-year plus group 
are also included the older workers who are more susceptible and are likelier to 
show high-tone loss as a result of age. However, the latter loss is not predictable 
and is extremely variable. 


Possible early conductive deafness and occupa- HEARING EXAMINATIONS 
tional deafness in a 37-year-old welder with six years’ Right Left 
exposure to excessive noise. Tinnitus was marked at — Canc: Vom 3.4 ft. 
the time of examination, with obstructive deviation 0.9 in. Whisper 0.66 in. 
of the septum to the right and polypoid degeneration Laer Air Cond. 1:3'eee: 
of the tips of both middle turbinates. 10:8 ase. Bone Cond. 10.4 see. 
Weber Variable 
HEARING EXAMINATIONS Negative Rinne Negative 
Right Left, Increased Schwabach Increased 
(17.2)* 50.8 ‘128 Vib./See. 53.2 
% Air Cond (26.4) 56.1 512 60.3 
(30.4) 58.4 1024 60.0 
3 see. Bone Cond. y 4 see. 52.6 2048 53.9 
Weber 73.4 4096 4.7 
Dim. pos. Rinne Dim. pos. 
Dim. Schwabach Dim. * Bone conduction. 
INTENSITY INTENSITY 
10 
Ve ° ° 
22 pts} 
20 20 20, x 20 
sa 50 so 
6a 60 62 60 
70. 70 70. ~ — 10 
80 80. 80 
90. 90 90, 90 
100, 200 100. 100 
ry 128 256 Ss. 1024 2068 4096 6192 
T+ Left Ber Left Bone Conduction = J X» Left Bar Left Bone Conduction = J 
© = Right Zar A Right Bone Conduction « C © » Right Ear B Right Bone Conduction « C 


Chart 7.—A, possible early conductive and occupational deafness. B, occupational and 
conductive deafness: average findings in 19 cases. 


Effect of Age on Hearing Loss—As shown in Chart 6, the same group of 
workers was divided into age groups, and the hearing loss was again averaged. Here 
a definite pattern emerges, and it can be seen that the older the worker, the likelier 
is the hearing loss to be severe. One should interpret such statistics with the under- 
standing that the older workers are also those who are likely to have the longer 
periods of employment and also, of course, show high-tone loss incident to age. 
However, despite this fact, it is my impression that the older the worker, even 
under equal conditions of employment, the likelier is he to show greater hearing loss. 

Effect of Nature of Employment on Hearing Loss—In Chart 6 is shown the 
effect of the nature of employment upon hearing loss. The workers were grouped 
according to the proximity of their work to the source of noise, classified as enu- 
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merated previously. It can be seen that those workers who are in the most intimate 
physical contact with the noise show the greater loss, while those in remoter con- 
tact show the lesser effect. 

It should be reiterated that all these findings are average findings of the entire 
group, and many persons showed losses much above and below the average. 


OCCUPATIONAL DEAFNESS WITH POSSIBLE EARLY CONDUCTIVE INVOLVEMENT 


Out of the 600 cases 40 showed a variation from the typical pattern of the audio- 
gram, characterized mainly by an equal or a greater depression for the lower tones 
than for the high tones of the audiometer. This was accompanied by a positive Rinne 


HEARING EXAMINATIONS | Typical occupational deafness in right ear and 
Normal Damaged mixed occupational and conductive deafness in left 
Drum Drum ear of a 35-year-old welder with 12 years’ exposure. 
16.2 ft. Conv. Voice 3.3 ft. aaesapntcont ranger nothing abnormal except 
‘iets, Whisper None asal obstruction on the left. 
7.9 sec. Air Cond. 3.1 sec. 
5.5 see. Bone Cond. 6.3 sec. HEARING EXAMINATIONS 
Weber Varies 
Dim. pos. Rinne Dim. neg. Right Left 
Dim. Schwabach a 20 ft. Conv. Voice 7 ft. 
12.6 db. 128 Vib./See. 50 db. 12 in. Whisper None 
12.6 256 ar 9 see. Air Cond. 1 see. 
20.5 512 : 6 sec. Bone Cond. 7 sec. 
25 1024 54.1 , 
53.2 Weber No laterali- 
27.7 2048 zation 
49.6 4096 68.2 
5? 8192 73.2 Dim. pos. Rinne Dim. neg. 
28.6 db. Average Loss 58.2 db. Dim. Schwabach Dim. 
DECIBELS 128 $12 2048 4096 6192 . 128 2s6 $12 1024 2068 2096 8192 
INTENSITY INTENSITY 
-10 
° 
10 ~ 10 
20, 20 29, 20 
30. 30 32 \ 30 
50 sa so 
6Q 60 60 
70. 70 70. 7 
80 80 
90. 90 90. 90 
100. 100 100, 100 
128 256 $12 1024 2048 4096 6192 426 256 5. ry 048 4096 61 
Left Bar Left Bone Conduction = J Left Ear Left Bone Conduction = J 
© = Right Ear A Right Bone Conduction « C 0 = Right Rar B Right Bone Conduction « CF 


Chart 8.—A, effect of excessive noise on ears with perforations of the tympanic membrane; 
average findings on 11 workers with one normal and one damaged ear drum. There was no 
masking on the audiogram. B, typical occupational deafness in the right ear and mixed occu- 
pational and conduc‘'ve deafness in the left ear. 


reaction, or a decrease of bone over air conduction, or a normal ratio; hence it 
was felt that they could not be properly classified as established conductive deafness, 
nor could they be included in the group of typical occupational deafness. In this 
group there also were factors which could have produced a temporary depression 
of the low tones. These factors were disturbing tinnitus at the time of the exami- 
nation, acute rhinosinusitis with nasal obstruction and evidence of Eustachian tube 
blockage, malocclusion, vasomotor rhinitis, and thickened and occasionally vascu- 
larized drums, and in some few there was temporary myringitis due to the necessity 
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of removing impacted cerumen prior to the examination. Probably if it were pos- 
sible to recheck these findings again, or after treatment, the low-tone losses would 
show substantial improvement in many. 

The problem arises in these cases as to how much of the loss is due to early 
conductive superimposition, if any. It is my belief that the role of the tonsils and 
nasal septum has been overemphasized in permanent deafness and that certainly 
these organs do not play any proved role in nerve deafness. 

Each case in which there is a variation in the pattern will have to be evaluated 
on its own merit, the observer bearing in mind that diseased tonsils, temporarily 
blocked Eustachian tubes, and deviated septums do not confer immunity to harmful 
effects of excessive noise. 

In Chart 7 A is demonstrated the hearing examination and salient physical find- 
ings of one worker with such a problem of diagnosis. 


OCCUPATIONAL DEAFNESS AND CONDUCTIVE DEAFNESS 


In a prior paper,” because people with conductive deafness show a greater toler- 
ance for or lessened fatigue to pure tones, it was postulated theoretically that such 
workers may be less susceptible to harmful effects of excessive noise. Out of the 
600 cases 35 presented definite conductive deafness of various types, with an oppor- 
tunity to evaluate the condition clinically. or the most part the conductive deafness 
was due to otosclerosis or to a chronic adhesive process, either idiopathic or possibly 
secondary to long-standing nasal pathology or dental pathology. 

Out of these 35 cases 19 were selected as showing a fairly consistent pattern 
susceptible to statistical analysis. The values of conversation voice and whisper 
tests, tuning fork tests, and the frequencies of the audiogram were added and aver- 
aged as for the typical series, and Chart 7 B demonstrates the typical picture of 
this group. As can be seen, these cases present a distinctly different pattern from 
classic occupational deafness. Marked deafness and inability to perceive conversa- 
tion are the rule, rather than the exception. In many there was no perception of 
ordinary conversational voice. Perception of whisper was generally absent. The 
128 cps fork is barely perceived by air, if at all, and shows not only a relative but 
often an absolute increase by bone, interpreted clinically as a negative Rinne reac- 
tion and an increased Schwabach test reaction. The audiogram shows marked 
depression of the low tones, with an additional dip at the 4096 and 8192 frequencies. 
Bone conduction on the audiometer is also much better than air for the frequencies 
that can be tested with any accuracy. 

In the absence of preemployment audiograms or standards of spontaneous 
progression of the various types of conductive deafness it is impossible to draw 
categorical conclusions. However, it is felt that these cases together with those 
not shown present a definite pattern of conductive deafness and occupational 
superimposition shown graphically in the additional dip at the 4096 frequency. 
Undoubtedly the people involved are not as susceptible to loud noise aad, indeed, 
seem to tolerate this type of work better emotionally and physically. However, 
extremes of exposure and prolonged exposure can worsen an already deafened 
ear, and it would be wise to employ such deafened people with this thought in mind. 
It is desirable that further statistics be accumulated and work be done on this type 
of problem. 
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To illustrate the difference between typical occupational deafness and one com- 
plicated by a conductive deafness, Chart 8 B is presented showing a pure nerve 
deafness in one ear and a mixed deafness in the other. 


OCCUPATIONAL DEAFNESS AND OTITIS MEDIA 


Out of this group of 600 cases in 45 the workers had an additional hearing loss 
due to various phases of otitis media. There were an additional 24 cases in which 
there was evidence of prior middle ear disease in the form of tympanic scarring, 
with no clear-cut effect upon the hearing level. The entire group of 69 cases divided 
on the basis of the worker’s occupation involved 42 burners and welders and 27 
others. 

This number shows a large incidence of tympanic or middle ear pathology and 
is considerably higher than the incidence of similar pathology reported by Lederer *® 
in his study of military personnel. 

The burners and welders, therefore, show a relatively higher incidence of 
tympanic membrane pathology and otitis media. While many of these workers will 
give a history of having had definite burns of their ears and having been treated 
for this condition, many will indicate that they frequently got “sparks” in their 


TABLE 3.—T ypes of Otitis Media in 45 Cases of Hearing Loss 


Pathology Ears 


ss 
Open perforations with discharge. 


ears but did not report for treatment unless persistent pain or discharge developed. 
When one considers the nature of the traumatic process, i. €., a cauterization by a 
minute globule of red-hot material, it is understandable that the external and middle 
ear may be damaged, with only a transitory symptom. And if the tissue is not 
infected, it should be possible that in some few asymptomatic perforations without 
discharge may actually develop, owing to the sterilizing effect of the heat and the 
absence of an infected tissue. Therefore, thickened scarred drums and occasionally 
perforations with otitis media may be considered as a definite hazard of the occu- 
pations of “burning and welding.” 

The 45 cases of otitis media with hearing loss were then further classified on 
the basis of the type of pathology and process present at the time of examination. 
Table 3 shows this breakdown. 

The healed scars were usually thin and centrally or anteriorly placed. The open 
perforations were usually central and varied from small to practically complete 
destruction of the tympanic membrane. 

The average loss of hearing for this group of 55 ears in 45 cases was found to 
be 46.5 db. This is 13 db. higher than the average of the typical loss in the group 
of 403 cases of uncomplicated conditions. In individual cases the loss is even greater 
and demonstrates conclusively that people with middle ear pathology of this type, 
particularly perforations of the tympanic membrane with and without discharge, 
are more susceptible to acoustic trauma and should, as a rule, be excluded from 
noisy occupations, or if they are hired, they should be closely supervised in order 
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to prevent unusual hearing loss. The degree of susceptibility depends upon the 
character of the damage to the ear drums and the ossicles or the muscular balance 
of the ossicular chain, and while there are instances in which the susceptibility is 
not increased, these are the exception, rather than the rule. 

To illustrate further graphically the difference in susceptibility to acoustic 
trauma of ears with no middle ear pathology and those with damaged tympanic 
membranes, 11 cases were selected in which there was a normal tympanic mem- 
brane in one ear and a perforation in the other. The averaged findings of this group 
of cases are shown in Chart 8 4. 


HEARING EXAMINATIONS HEARING EXAMINATIONS 
Right Left Right Left 
17 ft. Conv. Voice 20 ft. 20 ft. Conv. Voice 8 ft. 
None Whisper None 72 in. Whisper None 
12 see. Air Cond. 14 see. 11 see. Air Cond. 7 see. 
6 see. Bone Cond. 7 sec. 6 see. Bone Cond. 4 see. 
Weber Lateralization Weber Lateralization 
to right to right 
Dim. pos. Rinne Dim. pos. Dim. pos. Rinne Dim. pos. 
Dim. Schwabach Dim. Dim. Schwabach Dim. 
DECIBELS 123 286 512 1024 2048 4096 6192 DECIBELS 126 $12 1024 2048 4096 
INTENSITY ] »| | 
-10 10 
2 ° ° 
20, 20 20, 20 
5a 50 so 
6Q \ 60 60 
70. 70 70 
80 80 80 
90, + 90 90, 90 
100, \ 100 100. 100 
8 sé 5. 1024 046 4096 6 5. 102¢ 048 4096 8192 
I+ Left Bar Left Bone Conduction = J X+ Left Bar Left Bone Conduction = 7} 
O = Right Zar A Right Bone Conduction « C © » Right Bar B Right Bone Conduction » [ 


Chart 9.—4, occupational deafness in the left ear and occupational plus traumatic deafness 
in the right ear. 8, bilateral occupational deafness with the additional effect of explosive sound 
in the left ear. 


The findings show definitely the increased hearing loss in the ear with perfora- 
tions. The loss varied from moderate to severe. It is also possible that an ear with 
a damaged drum will show a hearing loss independent of acoustic trauma, and this 
problem adds to the difficulty of apportionment, particularly in view of observations 
that the degree of drum damage does not bear an accurate relationship to the degree 
of hearing loss. The presence of healed scars of the tympanic membrane and even 
perforations is consistent with good, if not normal, hearing. In further support of 
this observation is a direct quotation from an article by Trowbridge '*: “The 
appearance of the tympanic membrane in no way permits a definite conclusion to 
be made regarding the status of hearing. Abnormal findings are as frequently 


18. Trowbridge, B. C.: Correlations of Hearing Tests, Arch. Otolaryng. 45:319 (March) 
1947. 
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associated with normal hearing as with defective hearing.” This statement is con- 
sistent with the function of the tympanic membrane, which is mainly protection 
against excessive noise, rather than the transmission of sound. 


TRAUMATIC PLUS OCCUPATIONAL DEAFNESS 


It is well known that trauma to the skull may cause damage to the inner ear. 
Grove,’® Shuknecht,?° and others have reported extensively on the effect of head 
trauma upon hearing. It is not necessary that the skull be fractured; the degree of 
resultant damage depends upon the nature and direction of the traumatic force and 
individual susceptibility of the inner ear to trauma. Very loud explosive sounds 
may cause similar auditory impairment. The hearing pattern seen following such 
damage resembles that seen in occupational deafness, except that it is likelier to be 
unilateral and asymmetrical. In cases of severe head trauma the vestibular mecha- 
nism may also be damaged, with permanent loss of function, or there may be a 
temporary derangement. 

When a man who has been exposed to excessive noise over a period of years 
sustains a head trauma, he then presents a problem of differential diagnosis and 
allocation of auditory disability. 

Out of the 600 reported cases in 27 there was an additional history of varying 
types of head trauma. In some of these cases the traumatic incident served to 
initiate the claim for deafness, the patient having been unaware of prior auditory 
impairment. Generally the complaint of deafness and tinnitus would be localized 
to the side of the trauma, despite the fact that examination oftenest showed only 
moderately greater impairment on the affected side and that occasionally the oppo- 
site ear proved to have less hearing. In this group of cases tinnitus was a more 
permanent and disturbing symptom. Neurotic phenomena were proner to occur 
and interfered with an adequate evaluation of the hearing. 

In Chart 9 A is demonstrated a combination of head trauma and occupational 
deafness. A brief history and findings follow. 

P. G., a 49-year-old man who was a ship rigger for 10 years, fell two months before the 
examination, sustained a severe head injury resulting in a cerebral concussion and laceration 
of the right frontal area. The complaints were deafness and tinnitus worse in the right ear after 
the accident. He had occasional ringing in both ears prior to the accident but no known deaf- 
ness. The examinations of the ear, nose, and throat gave completely negative results except for 
the auditory findings as illustrated. It is noted that there is a difference of 27 db., with the 
greater hearing loss on the affected side. 

In Chart 9 B is demonstrated occupational deafness upon which has been super- 
imposed the effects of an extreme explosive-type sound. 


W. M., a 43-year-old man, was a welder with 12 years’ exposure. Four months before the 
examination he received the full impact of the noise of a chipping gun in his left ear when it 
went off at a time when this ear was pressed against the opposite side of the bulkhead. Severe 
pain, total deafness worse in the left ear, and a ringing of the left ear developed immediately. 


19. Grove, W. E.: Hearing Impairment Due to Craniocerebral Trauma, Ann. Otol. Rhin. 
& Laryng. 56:264 (June) 1947. 

20. Shuknecht, H. F.: Deafness Following Trauma to the Head: A Clinical and Experi- 
mental Study, Arch. Otolaryng. 51:940 (June) 1950. 
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The examination of the ear externally gave negative results, both middle turbinates showed 
some polypoid degeneration, and most of the lower teeth were absent. The auditory findings are 
illustrated and show a difference of 22.1 db. hearing, with the less hearing in the ear exposed 
to the explosive sound. 

MISCELLANEOUS GROUP 


In this group were included 22 cases further subdivided as follows: 


No. of 
Condition Cases 
Marked unequal hearing loss with absent caloric reaction in worse ear............. 5 
Marked unequal hearing loss with normal calorie 4 
HEARING EXAMINATIONS HEARING EXAMINATIONS 
Right Left Right Left 
8 ft. Conv. Voice 18 ft. 20 ft. Conv. Voice None 
None Whisper 24 in. 12 in. Whisper None 
None Air Cond. 7 sec. 9 see. Air Cond. None 
11 see. Bone Cond. 10 see. 5 sec. Bone Cond. 6 sec. 
Weber Lateralization Weber Lateralization 
to right to left 
Neg. Rinne Pseudoneg. Dim. pos. Rinne Pseudoneg. 
Ine. Schwabach Ine. ; Dim. Schwabach Dim. 
DECIBELS i286 286 $12 1074 2048 4098 alge € 51? ios 2048 4096 8192 
| -10 
| do A. 10 
= 
4 + | 1 - —t 40 
| 
8 80 A 80 
| 
128 286 $i2 246 we 756 Si2 2046 4090 6192 
I+ Left Bar Left Bone Conduction: J BM Left Par Left Bone Conduction = J 
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Chart 10.—A, deainess in shipyard worker with a congenital membrane in the right external 
auditory canal. There was no masking on the audiogram. B, mild occupational deafness in the 
right ear and severe nerve deafness in the left ear. There was no masking on the audiogram. 
The caloric reaction was absent on the left; at operation a cerebellopontile tumor was found. 


In 4 of the entire group of 600 cases the workers showed either minimal or no 
loss of hearing. All complained of tinnitus, and three of the four thought that their 
hearing may have been impaired. 

Seven cases of severe deafness were included in this group because it was felt 
that additional follow-up examinations were necessary for adequate classification. 
It was not felt that the workers exaggerated but rather that the combination of 
severe deafness, language difficulty, and other reasons made it difficult to arrive at 
an adequate conclusion on the basis of one examination. It was quite possible that 
most of the severe deafness in this group had an occupational basis, and were the 
cases included in the typical group, they would have raised the average loss. 
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The case of a congenital membrane occluding one external canal will be pre- 
sented in some detail, inasmuch as it raises some interesting theoretical issues 
(Chart 104). 

T. P., a 35-year-old man who was a welder for 10 years, complained of diminished hearing 
worse in the right ear and recurrent tinnitus worse on the right side. The right ear ran when 
he was a child, but there was no discharge after 1930. He was subject to colds, and the year 
before examination he had some sparks in his left ear followed by a complaint of deafness. 
Examination showed a thin membrane completely occluding the external canal at the inner third 
level. There was a minute opening in the inferior portion of this membrane, but there was no 
discharge. The left tympanic membrane showed some thickening and scarring. There was 
obstruction to breathing bilaterally, relieved by shrinkage, and there was a thick mucopurulent 
exudate in the nasopharynx. Dentition was poor. The auditory findings are shown in Chart 
10.4. Masking was not employed during audiometry but was used for the conversational voice 
tests, so probably the hearing loss of the right ear was about 30% greater than is actually 
shown on the graph. 


It was considered that the worker had a mixed deafness of the left ear, the con- 
ductive portion due to rhinosinusitis and the nerve loss due to exposure to excessive 
noise. The presence of the high-tone drop in the right ear makes one wonder if 
harmful stimuli can be transmitted through bone and may also indicate that even 
total mechanical occlusion of the canal may not afford complete protection against 
excessive noise. 

In nine cases there was a marked asymmetrical loss of hearing, with severe or 
almost total loss of hearing of one ear. The hearing findings in these cases were 
similar to those shown in Chart 10 B. In five of these cases there was absence of 
the caloric reaction in the more severely deafened ear. In the case illustrated there 
were signs of spontaneous asynergia, and a cerebellopontile angle tumor was sus- 
pected and ultimately found at operation. In the remaining four cases no ascer- 
tainable cause was indicated, but it was felt that in such cases meticulous follow-up 
examinations were required to exclude expanding lesions of the brain. It is 
realized that the deafness could have been caused also by infectious disease in child- 
hood, unknown head trauma, or other causes of nerve deafness. The four cases in 
which there were normal caloric reactions also presented problems of differential 
diagnosis, and if additional trauma to the affected ear were excluded, the condition 
could have arisen as the result of an unknown toxic or infectious process. 


EXAGGERATION AND EVALUATION OF OCCUPATIONAL DEAFNESS 


In any examination for hearing loss when demonstration of such loss would 
enhance a patient’s purse or morale the factor of exaggeration must always be con- 
sidered. For the most part this should be looked upon as a normal response, and 
in the vast majority of cases the patients can be made to cooperate, and an adequate 
determination can be made. There are also cases of outright malingering which 
should not be confused with conversion hysteria. 

In this series of 600 cases there were 17 instances in which for lack of coopera- 
tion it was not possible to give an accurate determination. Simple exaggeration 
occurred fairly frequently ; however, it was easily eliminated in the final determina- 
tion of auditory acuity. 

In a static condition the best safeguard against exaggeration is repeated audio- 
grams. With similar conditions and techniques of testing a maximum variation of 
10% in intensity levels may be expected, though numerous observers have placed 
the permitted variation under 5%. 
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In the evaluation of the hearing of illiterate and foreign-born persons with a 
poor command of English one must not stigmatize confusion as willful exaggeration 
and malingering. Similar difficulty is experienced in elderly persons with cerebral 


HEARING EXAMINATIONS 


Conv. Voice 
Whisper 
Air Cond. 
Bone Cond. 5 see. 2 see. 
Weber No lateralization 
Dim. pos. Rinne Dim. pos. 
Dim. Sehwabach Dim. 


256 512 1024 2048 4096 8192 


Right Bone Conduction = C 


Chart 11—Exaggeration in the evaluation of deafness. Exaggeration on July 9, 1951, is 
shown by the dotted line; cooperation on Aug. 8, by the solid line (typical occupational 
deafness ). 


arteriosclerosis and resultant confusion. In this group great care and patience are 
often necessary to arrive at an accurate estimate of the hearing loss. 

Occasionally one notes a disparity between the perception of pure tones and 
speech. Some patients hear better, and some patients hear worse, than their audio- 
grams appear to indicate. This is a normal phenomenon and represents a defect 
in our methods of rating auditory disability, rather than a lack of cooperation on 
the part of the patient. This fact has also been noted by Carrell and Gormley,’ 
Fowler,” and others. 


21. Carrell, J., and Gormley, G. J.: Critical Review of Literature on Validity and Reliability 
of Audiogram, Speech Monogr. 13:66, 1946. 

22. Fowler, E. P.: Symposium on Noise: The Percentage of Capacity to Hear Speech, and 
Related Disabilities, Laryngoscope 57:103 (Feb.) 1947. 
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Experience, common sense, and sympathetic handling should serve to exclude 
the vast bulk of exaggeration. 

In Chart 11 is presented a fairly typical graph of exaggeration at the time of 
the first examination, with demonstration of an accurate and typical pattern of 
occupational deafness at a later examination after the patient had cooperated fully. 


The most striking finding in exaggeration or malingering is complete lack of 
correlation between voice and tuning fork tests and the audiogram. The audiogram 
curve is usually flat and does not conform to any known pattern. 


DIFFERENTIAL DIAGNOSIS OF OCCUPATIONAL DEAFNESS 


Deafness as a result of excessive noise is due to damage to the cochlea and 
therefore presents the clinical picture of nerve or perceptive deafness. Very few 
persons exposed to excessive noise for prolonged periods escape without some 
permanent damage to the inner ear. 


The most valuable information for differential diagnosis and allocation of 
related hearing loss would be a preemployment audiogram. Ordinary voice tests 
are practically useless for diagnostic or rating purposes. Such preemployment 
audiograms, besides protecting the employer against unwarranted claims of occu- 
pational deafness, would serve also an equally important purpose of screening out 
those workers in whom severer deafness is likely to develop. 


In a prior paper ® criteria were laid down for the diagnosis of uncomplicated 
occupational deafness, and these criteria have withstood the test of time and experi- 


ence. These basic criteria are the following: 


1. There is a history of exposure to excessive noise. 

2. Impairment is bilateral and fairly symmetrical. 

3. The tympanic membrane presents essentially a normal appearance. 

4. Bone conduction is diminished in relationship to air, or a normal relationship 
is maintained shown in otologic terms as a positive Rinne or a diminished positive 
Rinne test reaction. 

5. Bone conduction is diminished as compared to the normal, indicated as a 
diminished Schwabach test reaction. 

6. The audiometric curve follows the pattern of “boilermaker deafness,” with 
maximum depression of the 4096 and 8192 frequencies. 

7. The Eustachian tube is generally patent. 

8. The vestibular examination is normal. 

Nerve deafness may also be due to head injury; neoplasm; degenerative dis- 
ease; infectious disease, such as meningitis; toxic processes; toxic drugs, such as 
streptomycin and allied drugs, and vascular disorders, such as Méniére’s disease. 
The problem of differential diagnosis is complicated by the necessity of apportion- 
ing the deafness due to the occupation and that due to the unrelated disease. In 
the absence of specific auditory data each case would have to be evaluated on its 
own merits. 
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When the unrelated pathology produces a unilateral effect, the hearing level 
of the uninvolved ear may serve as an adequate guide for determination of related 
hearing loss, inasmuch as occupational loss is generally symmetrical. 

The nerve deafness of arteriosclerosis or degenerative disease of the cochlea 
presents a more difficult problem. Here the loss is also symmetrical, and the 
clinical picture is identical with that of occupational deafness. Presbyacusia, or 
so-called loss due to age, is not at all like presbyopia for which actual mathematical 
formulae exist to determine progressive loss of near vision with age. The problem 
is further complicated because the aged ear or the ear suffering from a degenerative 
disease is more susceptible to acoustic trauma. It is in these cases that preemploy- 
ment audiograms would be particularly valuable. It also appears that when the 
patient is beyond the age of 50, the preemployment examinations should be supple- 
mented by regular hearing rechecks, so that further information as to the normal 
deterioration of hearing or accentuated loss can be determined. 

As for the role of hypertrophied tonsils, deviated septum, and Eustachian tube 
dysiunction in nerve deafness, a direct quotation from an article by Morrissett °° 
is pointed and revealing: 


I have operated on the nasal septum in over 100 deafened patients and have inflated the 
eustachian tubes and operated on the sinuses, the pharynx and the nasopharynx in several 
hundred others. . . . [The] deafness . . . was either not improved at all or was improved 
to a negligible degree by the operation. . . . When the period of observation and follow-up was 
adequate, not a singie patient with nerve deafness whom I have ever treated, regardless of the 
method of treatment or the duration of treatment, showed any significant sustained improvement. 


My experience in private practice and industrial work more or less parallels 


the above. Acute sinusorespiratory infections or conditions resultant in temporary 
nasal blockage may produce transient depression of the hearing level, mainly 
evident in the lower-tone scale. If such condition is found, hearing should be 
rechecked after the pathology has been treated. I do not believe that such pathology 
has any effect upon nerve deafness, but I do believe that it may occasionally pro- 
duce an additional loss due to superimposed conductive blockage. 

As has been shown, occupational deafness may coexist with otitis media in any 
phase, conductive deafness of any type, or other types of aural pathology. Each 
such occurrence would have to be judged upon its own merits, with the under- 
standing that no one condition confers immunity to the cochlea from the effects 
of harmful noise while some may actually enhance its susceptibility. 


PREVENTION OCF OCCUPATIONAL DEAFNESS 


The prevention of occupational deafness is a formidable problem. The first step 
in a program of prevention would be to recognize the hazard where it exists. Where 
an industrial process is known to be hazardous, effort should be made to modify the 
process by redesigning of machinery to eliminate excessive noise and vibration. 
The services of acoustical and soundproofing engineers should be sought. Confined 
noise is particularly hazardous, and work involving such noise should be closely 
supervised to see that workers are not exposed for excessive periods so that the 
cochlea does have an opportunity to recover from the acute effects of excessive noise. 


23. Morrissett, L. E.: Plight of the Nerve-Deaf Patient: Uselessness of All Present 
Therapy; Practical Usefulness of Aural Rehabilitation, Arch. Otolaryng. 51:1 (Jan.) 1950. 
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An adequate preemployment examination is essential. Such examination also 
serves the interests of the employer as a protection against future unwarranted 


claims, as noted previously. Persons with perforated ear drums would be considered 
poor risks and generally excluded from this type of employment. Workers with 
nerve deafness, such as that seen in elderly persons and other types, are also more 
susceptible to acoustic trauma and should be employed with caution. Persons with 


conductive deafness appear to tolerate noisy work better ; however, under conditions 
of extreme exposure they may suffer additional damage, with resultant enhance- 
ment of their auditory disability. 

Taylor,** Macfarlan,** Chamberlain,** Wilson,?* and others have pointed out 
that the fatigue reaction may serve to exclude workers who have greater suscepti- 
bility than others to the same type of auditory stimulus. Such procedure coupled 
with actual audiometric follow-up examination of exposed workers would be ideal 
and would serve not only to prevent the development of occupational deafness in 
many cases but to prevent the worsening of an established condition. 

The use of mechanical plugs of various types to occlude the external canals is 
widespread. Simple cotton plugs are ineffectual. The ideal device would be a simple 
plug which the worker would accept and which would filter out harmful stimuli 
without reducing the threshold for speech. Such reduction of speech adds an addi- 
recommends the use 


tional hazard to many types of noisy employment. Taylor * 
of the V-51 ear defender, which was developed during World War II. It is said to 
reduce harmful noise by as much as 30 db. without affecting speech perception. 

A program of recognition of the hazard, adequate preemployment examination, 
follow-up examination, and screening, coupled with the use of suitable ear plugs, 
should serve to reduce and prevent much of the present occupational loss of hearing. 


SUMMARY 

A critical evaluation of deafness in 600 shipyard workers has been presented. 

The hearing values in 403 typical cases were averaged and presented to show 
the typical and average clinical picture. 

Length of employment, except for prolonged periods, did not result in a direct 
proportionate greater loss with greater length of employment. 

The older workers were more susceptible to acoustic trauma. 

Workers who were more intimately connected with the noisy process, who 
worked in confined spaces, showed greater hearing losses. 


24. Taylor, H. M.: Traumatic Deafness: Problem of Prevention, Laryngoscope 54:362 
(July) 1944. 

25. Macfarlan, D.: Fatigue Test and Its Significance, Arch. Otolaryng. 44:334 (Sept.) 
1946. 

26. Chamberlain, D.: Occupational Deafness: Audiometric Observations on Aural Fatigue 
and Recovery: Preliminary Report, Arch. Otolaryng. 35:595 (April) 1942. 

27. Wilson, W. H.: Prevention of Traumatic Deafness: Further Studies, Arch. Otolaryng. 
40:52 (July) 1944. 

28. Taylor.24 Taylor, H.: Symposium on Noise: Noise in Industry, Laryngoscope 57:114 
(Feb.) 1947. 
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Deafness and tinnitus were the commonest subjective complaints. 

Testing for conversational loss most commonly showed normal response, while 
hearing of whisper was most commonly absent or markedly diminished. 

The audiogram showed a predominant loss of the higher tones. 

Occupational deafness may coexist with early or late conductive deafness. 

Burners and welders are subject to burns of the external canal and tympanic 
membranes and may have perforations without their knowledge. 


Workers with otitis media or perforations of the tympanic membranes are more 


susceptible to acoustic trauma. 
Occupational deafness may coexist with traumatic deafness due to head injury 


or other types of nerve deafness. 

The problem of prevention includes the recognizing of the hazard, preemploy- 
ment examination and audiograms, improved industrial design and soundproofing, 
medical control of exposed workers, the exclusion of workers more susceptible to 
hearing loss, and the use of efficient hearing plugs. 


35-02 168th St. 
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EXTERNAL OTITIS 


HENRY E. BRANCA, M.D. 
FORT PIERCE, FLA. 


HE OBJECT of this paper is not to bring forth a new therapy for external 

otitis but, rather, to present some personal observations and ideas concerning 
one of the otologist’s most challenging problems. There have been far too much 
stress on therapy and far too little thought given to the etiology and the clinical 
picture. In our haste to find a cure we have neglected the basic principles we learned 
in general medicine, the principles of presenting the definition and the clinical pic- 
ture of the disease in question. It is customary to include in these principles the 
etiology, the pathogenesis, and, finally, the treatment. The greater the clinical 
knowledge of the objective appearance of a disease, the greater the opportunity to 
discover its etiology and pathogenesis. With this basic knowledge, then, treatment 
can be directed in various ways. 

1. When possible, we try to remove or neutralize the etiological factors—a rela- 
tively new trend made possible by the discovery of the chemotherapeutic and anti- 
biotic agents. Prior to the discovery of these agents our efforts were often directed 
solely to the control or relief of symptoms. 

2. The method of attack may be in disrupting the cycle of pathogenesis, as in 
the use of the forms of radiation or in alteration of the external or internal environ- 
mental factors. 

Most textbooks carry but a few short paragraphs on external otitis. Usually 
the subject is carried under the heading of “mycotic infection.” The clinical picture 
is presented briefly, and the treatment is final and dogmatic. External otitis is an 
extremely common disease. Numerous authors? claim that between 20 and 30% 
of their patients are seen for this condition. All age groups seem to be involved. 
I have seen infants 1 year of age and adults of 75 with practically the same symp- 
toms. Climate and geographic location seem to have an important bearing on the 
development of this disease. We see a far greater number of patients during the 
warm, and especially the humid, months. Many patients are war veterans, the high 
incidence among them attesting to the fact that “itchy, running ears” were common 
in the South Pacific and other areas where the climate was unusually warm.? Cer- 
tainly, from my personal experience, I see a great many more cases here in my 
newly adopted home than I did in New York. There seems to be a slight preponder- 


1. Gill, E. K.: Evaluation of Newer Drugs in Treatment of Otitis Externa, Arch. 
Otolaryng. 52:25 (July) 1950. Anderson, J. R., and Steele, C. H.: Use of Nitrofuran [Nitro- 
furazone] Therapy in External Otitis, Laryngoscope 58:1279 (Dec.) 1948. 

2. Daggett, W. I.: Desquamative Otitis Externa in Malta, J. Laryng. & Otol. 57:427 
(Oct.) 1942. Spence, P. S., Jr.: Treatment of Otitis Externa with Sulfanilamide Ointment, 
Arch, Otolaryng. 47:336 (March) 1948. Palmer, F. J.: Hot Weather Ear—Clinical Entity, 
Indian M. Gaz. 69:430 (Aug.) 1934. 
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ance among persons who go swimming. Swimming seems to initiate an attack or 
cause a recurrence in some patients. It has also been found that in the early stage 
patients have only periodic bouts, and then only in the warmer months, but after a 
period of time, from one to several years, there is a tendency for the disease to 
become perennial and be marked by remissions and exacerbations. 

While external otitis, objectively speaking, is a dermatitis involving only a small 
area of the entire skin surface of the body, it causes indescribable agony, anguish, 
and despair to thousands of persons every year. From the economic point of view, 
it has become one of the most expensive diseases for a person to be plagued with. 
It is not uncommon to obtain histories of 20 years’ duration in patients who have 
been diligent in making frequent office visits, but who have obtained too short 
periods of relief. The otologist correctly demands daily treatments, so that “the ears 
will not get away from him.”’ External otitis still remains one of the most exasperat- 
ing conditions to treat. Over the past decade there have been numerous papers 
published on “new methods” of therapy, as well as basic studies into the etiological 
factors involved. The succession of new therapeutic methods makes it clear that 
the previous ‘“‘new methods” have failed to live up to their original claims. A patient 
cured of symptoms for several weeks is not a patient cured. 

It is characteristic of this condition to have prolonged intermissions, with or 
without therapy. Often the therapy will remove all objective signs of the disease— 
the ear “looks clean to the doctor”—but the tantalizing pruritus remains. It is, after 
all, the pruritus which concerns the patient most. Another, most disconcerting, 
aspect is to see many patients apparently doing well under one of the “new treat- 
ments” and then, several weeks later, see all the same patients return one by one, 
with the symptoms starting anew. The optimism with which we first faced these 
patients then turns to unconcealed disappointment. 

There is a peculiar observation which I must interject here, although the basis 
for its logic may be purely philosophical. When a new method of therapy is first 
tried, and our enthusiasm runs high, it appears that our results are uniformly good. 
After a period of time, and the usual recurrences, our enthusiasm takes a precipitous 
fall. It is now noted that our new therapy applied to fresh cases fails to give even 
the mildest form of short-lived improvement. I am perfectly cognizant of the fact 
that one is tempted to conclude that with the loss of enthusiasm there is a certain 
amount of negligence on the part of the otologist in the application of the new 
therapy. I can only say that for my part such is not the situation. 


CURRENT CONCEPTS 

The papers published on studies made of the etiological factors involved have 
shown a characteristic trend. For years external otitis was considered by many to 
be a mycosis, and this concept was never questioned. Allergies, seborrhea, and 
eczema seemed to fulfil the requirements of only a small group of cases. The use of 
fungicides for many years corroborated the belief that external otitis was a fungous 
disease of the ear. The trend now is to believe that external otitis is primarily bac- 
terial in origin.* These much-needed new etiological concepts supplied the impetus 


3. Syverton, J. T.; Hess, W. R., and Krafchuk, J.: Otitis Externa: Clinical Observations 
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for new modes of therapy. The advent of the various antibiotics and their different 
antibacterial spectra offered a direct approach to the problem. The use of the 
antibiotics serves a double purpose. If the disease is primarily bacterial, one should 
get many more permanent cures. If the antibiotics are ineffective, the matter of 
etiology will still confront us. We may ultimately conclude that we are dealing with 
a mixed infection—both fungous and bacterial. This idea is also mentioned in the 
recent publications. 
THE CLINICAL PICTURE 

External otitis appears in different forms in the same and in different patients. 
In looking over the case histories of patients | have been seeing over a prolonged 
period, | am amazed at the numerous changes in appearance that occur in one and 
the same patient. The ear may at one time look dry and scaly; at another it may 
present clear serous secretion ; at another foul purulent debris, and at another, pain- 
ful furunculosis. The literature is replete with the classifications of various types of 
external otitis. With few exceptions, it has been my experience to see all these 
so-called separate types occur in the same patient. When the patient has not been 
seen for a long enough period, careful history taking will supply the verification of 
this observation. One must realize, therefore, that at any one particular time the 
appearance of the ear is just an episode in an ever-changing disease. 

When we see a patient who has been having his first bout of external otitis, we 
have the opportunity to learn some basic factors in the disease. We see the disease 
before the development of its numerous ramifications and variations. Very often a 
new patient will come in with an attack of furunculosis and give a history of having 
itchy ears for several days to several weeks. The itching was at first mild but gradu- 
ally progressed and brought about the phase of “ear scratching.” 

An ear that has been scratched incessantly by the patient carries the telltale 
marks around the external meatus. Actual scratch marks may be seen—such as 
bleeding, denuded areas, fissures, and exfoliation. Very often the skin about the 
meatus is smooth, glistening, and thickened ; it may be reddened or pale. 

With the onset of itchiness there may or may not have been watery secretion, 
which may or may not have become purulent. Examination of the ear reveals 
whether it is wet or dry. If the ear is dry, the physician proceeds to treat the 
furuncle, and within a few days all the pain is gone. In some cases of furunculosis 
the process stops here, but in many of them, after the cessation of pain, pruritus 
continues. He explains to the patient that the scratching caused the secondary 
infection and furuncle formation. The patient is urgently cautioned against further 
scratching of the ears. Many patients will complain that, while they could control 
the scratching during the day, they have no control over it during the night, when 
they seem to do the scratching unconsciously. 

When the ears are found to be wet, material for smear or culture is very often 
collected. In the clear, watery secretion, | have never found anything unusual on 
the direct smear. I have certainly never found any fungus in it. On the few occa- 
sions on which the secretion was cultured, a fungus was not grown. The bacteria 
found were usually contaminants from the skin surface, certainly not the type that 
would produce such a secretion. It is common knowledge, however, that it is often 
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difficult to obtain positive laboratory findings in known mycotic lesions.’ If we were 
to use our knowledge of the clinical appearance of mycosis of the skin in other 
parts of the body, the evidence would be strongly in favor of believing that the clear 
secretions are due to fungus. Unless there is secondary infection, mycosis of the 
skin does not often produce pus. 

Those ears which present purulent material, while objectively different, present 
an interesting diversion. The history will often show that the condition started with 
clear secretion and became purulent after the patient introduced secondary infection 
by scratching. On the other hand, in many cases the condition starts with a purulent 
discharge, and these cases may represent the true bacterial form of external otitis. 
The appearance of the pus is often important. The green-pigmented discharge often 
proves on smear and culture to be due to the Pseudomonas aeruginosa ( Bacillus 
pyocyaneus ). Recently this organism has been found to be one of the chief causes 
of external otitis.° Yellow pus simply suggests that the organism may not be Ps. 
aeruginosa ; it does not tell us the organism. If the purulent secretion can be quickly 
cleared up, all symptoms should disappear if the cause were primarily bacterial. If 
the pus disappears but the itching continues (and perhaps watery secretion may then 
ensue), the bacteria were secondary invaders, complicating an unconfirmed mycotic 
infection. Thus, the treatment will often indicate the primary causative factor. If 
the condition is primarily bacterial, the proper antibiotics will make quick work of 
the infection. If the underlying factor ‘is not bacterial (but mycotic ?), the antibiotics 
will free the ear of purulent drainage but leave the itchiness, and often a clear, 
watery secretion, 

In the vast majority of old cases of external otitis the symptoms vary clinically 
in one and the same patient at different times. The history rarely shows a static 
picture. Some patients will be bothered only in the summertime; some, only when 
they go swimming; many have the condition all the year round; some have bouts 
of furuncles complicating the picture; many never have a furuncle. The most con- 
stant complaint is itchiness. It is the rare exception to see a case of external otitis 
without pruritus. The itchiness also varies a great deal. Some patients say it is 
worse at night ; some seem to have it all the time. The itchiness seems often to vary 
with the temperament of the patient. In highly nervous and emotional persons the 
itching is described as unbearable, necessitating the use of sedatives. In the easy- 
going, stable person it is described only as a nuisance. Many of the patients with 
the old, chronic form have formed a reflex habit of scratching, and many, on ques- 
tioning, will admit that they scratch even when there is no need to. 

The next most important symptom is discharge. The discharge appears in 
various forms. There may be a clear, watery secretion, and the patient complains 
of the ‘‘wet feeling in the ear.” This clear, serous secretion does not often remain 
as such very long, but soon becomes purulent or brings on a bout of furunculosis. 
The discharge, on the other hand, may be purulent and vary in color, as already 
described. The pus may be almost cheesy in consistency, or it may be free-flowing. 
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Impaired hearing is another frequently occurring symptom. This complaint is 
found oftenest in patients who present a “wet-tissue-paper debris” in the canals. 
The debris accumulates over a period of time and completely occludes the canal. 
While these patients may also present a serous secretion, it is the blocked feeling 
in the ear that attracts the patient’s attention. This debris, when examined micro- 
scopically, appears to be exfoliated epithelium. It is in this material that I have more 
consistently found fungus. Very characteristically, in cases of this type the loose 
skin may be pulled off the canal wall and the tympanic membrane. In these cases, 
too, I have often observed the fungous growth appearing grossly in the debris. These 
fungus masses appear as black, sooty specks, and are probably Aspergillus niger. 
In my microscopic studies I have always found these black specks to be pure mycotic 
material. 

I must also include with these cases of impaired hearing those in which a greasy- 
yellow, pasty debris is present. The material is often malodorous. One gets the 
impression that some of the scantily formed wax became dissolved in the general 
pathological secretion of the canal wall. In the few cases in which I have collected 
material I have not been able to demonstrate any fungous growth on direct smear. 

Because of the many drugs being used for external otitis, one must be constantly 
on guard against local drug reactions. Many patients present a true “dermatitis 
medicamentosa.” The wet, oozing ear with swelling of the pinna is characteristic. 
When seen early enough, the edema with superimposed vesicular lesions is diagnostic. 
The appearance of these symptoms soon after the introduction of a new drug should 
arouse immediate suspicion. The fact that the drug reactions may simulate or 
obscure the disease itself requires on the part of the otologist the most careful 
clinical judgment. It is not at all unusual for the unsuspecting physician to push 
a drug with increasing vigor in such cases. 

Patients with external otitis frequently state that they never have wax in their 
ears. The absence of wax is a clinical fact and is frequently mentioned in the current 
literature.” Some of these ears may fill up with dry yellow debris, but never with 
good deep-brown, natural-appearing cerumen. This observation has caused some 
investigators to study the chemical properties of wax. As a result of these investiga- 
tions, various fatty acids have been put on the market. These fatty acids are sup- 
posed to be highly antifungicidal and somewhat bactericidal. 


REPORT OF CASES 

Some actual cases are now presented. These cases have been selected because 
they incorporate most of the ideas and observations expressed in this paper. Some 
of the case histories cover a sufficiently long period to justify the conclusion that a 
cure had been effected. Unfortunately, in the majority of cases of external otitis the 
patients do not return for adequate follow-up care. These cases certainly cannot be 
used for any intelligent discussion of the problem. In reviewing those cases in which 
observations cover a period of about four years, I noticed that with the passing of 
time my respect for external otitis became increasingly profound. I dispatched with 
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an air of finality my first few early patients after prescribing salicylic acid and 
alcohol. Over this period of four years I have probably used most of the known 
remedies. If the patient was followed long enough, recurrence was the rule. Many 
patients seemed cured after one to several weeks, and a physician would be highly 
tempted to believe he had achieved a cure. I made it a particular point to contact 
some of these patients months later, only to find that they had had recurrence. 

Results of therapy must be intelligently and logically evaluated. The symptoms 
in many cases of external otitis appear only for a limited period each year, usually 
in the hot humid months. If one treats a patient near the end of this normal period 
of infection, one is apt to conclude, falsely, that the therapy was effective. I have 
often had the unhappy experience of working conscientiously on a case for several 
weeks, with little effect, only to lose the patient to a colleague who achieved a cure 
with a few applications of some “miracle” drug. This disillusionment would last 
only until the following year, when the same drug would be used at the beginning 
of the attack, without success. 

The perennial case of external otitis, however, also carries pitfalls in evaluation 
of the results. Reports of therapy in the literature fail to allow for a long enough 
follow-up period. Many patients will do better or seem cured while active therapy 
is going on. Many of the cured patients will have a recurrence after a variable 
period. ] 

The management of private-office patients has certain shortcomings not present 
in the handling of hospital-clinic patients. In private practice we are more apt to 
restrain ourselves in the asking for diagnostic procedures. In such an outwardly 
simple problem as external otitis the private patient may not react kindly to the 


repeated requests for smears and cultures, both for fungi and for bacteria, and 
sensitivity tests. Smears for fungi may have to be repeated many times before the 
organisms are found. The tendency, therefore, is to try the treatment first and, if it 
is unsuccessful, order the necessary laboratory work later, a sort of “shoot first and 
ask questions later” policy. Most of us are guilty of this method of management, 
notwithstanding our realization of its inherent faults. 


Case 1.—History.—Mrs. J. W. H., aged 48, for about 10 years had had itching of and 
discharge from both ears. The discharge varied from time to time. It was at times watery 
and clear; at others, thick¥and purulent, often malodorous. Hearing often became impaired. 
There never were any boils. The symptoms were perennial. The itching was of the greatest 
significance to the patient. 

The patient brought with her over 20 ointments and solutions that had been prescribed for 
her over the years. She had also had x-ray therapy. She was certain that no one could help 
her. There was a history of several “nervous breakdowns.” She displayed an obvious neurotic 
personality. 

Examination—The ears were similar in appearance. The meatuses showed thickened, moist, 
hyperemic skin, with evidence of scratch marks. The canals presented clear secretion with a 
small amount of exfoliated skin. The canal walls were excoriated. There was no wax. 

In view of the evidently good otological care that the patient had had, I decided to direct my 
treatment along psychological lines. I promised her a cure within a very short time if she would 
faithfully observe the following rules: (1) stop scratching, and (2) believe that she could be 
cured. 

Local office treatment consisted of applying zincundecate (desenex®) ointment and powder 
once a day. The patient applied zincundecate ointment once daily at home. She was seen only 
for reinforcement of the “suggestive therapy.” 
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After two weeks, except for the drying effects of the zincundecate, both ears looked normal. 
There was no drainage or itching. I have seen the patient periodically over the past three 


years, and there have been no recurrences. 


Comment.—This case is an unusual one. I have attempted a similar line of treat- 
ment with other patients, without success. Unfortunately, I did not make any 
smears in this case. The use of zincundecate is the only disturbing factor in 
attempting to classify this case as one of a purely functional disturbance. In my 
experience I have rarely found zincundecate alone to be so effective. From the 
clinical appearance and the history, the external otitis in this case did not differ 


from the usual, common variety. 


Case 2.—Mrs. H. L. D., aged 39, gave an eight-year history of external otitis. For about 
the first five years the attacks were confined to the late summer and early autumn months, but 
they gradually became perennial. Her major concern was the pruritus, which was so severe 
that it woke her up many times during the night. 

Notations on Office Visits—Sept. 30, 1950: The right ear showed severe furunculosis. 
The meatus showed thickening, exfoliation, and hyperemia. The canal was dry. There was 
no wax. The meatus of the left ear was like that of the right. Many flaky scales were present 
throughout the canal. There was no wax. 

Metacresylacetate (cresatin®)-thymol wicks were applied to each ear. Penicillin, 300,000 
units, was given intramuscularly, and meperidine (demerol®) hydrochloride was prescribed 
for pain. 

Oct. 12: Both ears were very much improved. Aureomycin ointment was applied and 
prescribed for home use. 

July 5, 1951: The patient said that she had been moderately well since her last visit. Some 
itching remained. She had used the aureomycin ointment intermittently. She returned because 
three weeks before there had been a recurrence of furunculosis, severe itching, and discharge. 
The furuncles were treated successfully by another physician, who gave her intramuscular 
injections of penicillin, but the itching and drainage remained and was as severe as ever. The 
aureomycin salve was no longer effective. There was marked excoriation about both meatuses. 
Some flaky debris and clear serous secretion were present. A solution of 1 gm. of streptomycin 
and 10,000 units of bacitracin in 30 cc. of isotonic sodium chloride solution was prepared, 
to be used as ear drops. 

July 10: Both meatuses were covered with loose, exfoliating skin. Removal of the crusts 
left a raw, weeping surface. There was a profuse serous discharge. Cleansing and insufflation 
of oxytetracycline (“terramycin’) powder were prescribed. The patient was instructed to 
discontinue use of the drops prescribed on July 5. Bacitracin dintment (baciguent®) was 
given for home use. 

July 12: The condition was not improved. Treatment with 2% acetic acid in 10% aluminum 
acetate (Burow’s solution), to be used on wicks and as ear drops, was prescribed. 

July 21: Both ears were dry. The itching was as severe as ever. The patient was very 
discouraged. Zincundecate as ointment and powder was prescribed. 

July 27: The ears were better. There was no drainage. Itching was less intense. There 
was some scaling. The patient was instructed to use zincundecate ointment at home every 
other day. 

Sept. 18: The ears had become progressively worse. Both presented a milky discharge. 
Smears showed many yeast cells. One per cent methylrosaniline chloride (gentian violet) was 
prescribed for home use. 

Sept. 26: The condition was no better. Both meatuses were severely excoriated. There 
was profuse serous drainage. The itching was intolerable. Material was taken for culture of 
bacteria and fungi. Thymol in m-cresylacetate was applied; she was instructed to take 4 grain 
(16 mg.) of phenobarbital three times a day, and anhydrous nitrofurazone (furacin®) was given 


for home use. 
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Sept. 29: Cultures and smears taken on Sept. 25 were reported as showing no fungi. 
Klebsiella pneumoniae and Ps. aeruginosa were present. Sensitivity tests showed that the 
Klebsiella was sensitive to bacitracin and the Ps. aeruginosa to oxytetracycline. The canal 
of the right ear was clean! Itching remained. The left ear had a serous discharge. Itching 
was less intense in this ear. The patient was told to continue the use of nitrofurazone in the 
right ear and of an ointment containing oxytetracycline and bacitracin in the left ear. 

Oct. 8: The right ear showed no drainage. The meatus was excoriated and scaling. Itching 
persisted. The condition of the left ear was similar to that in the right ear. Itching was still 
present. 

Oct. 13: The patient telephoned to say that she was much better. 

Oct. 16: There was no drainage. Both canals showed marked improvement. The itching 
had diminished, but was still annoying. Coparaffinate (iso-par®) ointment was_ prescribed, 
to be used daily at home. 

Nov. 30: The patient was bright and happy. Her ears had never felt better. There was 
no itching. No wax was seen in the ears. Examination showed that they were clean and dry. 
Castellani’s paint (a preparation containing basic fuchsin, phenol, boric acid, acetone, and 
resorcinol) was applied to both. The patient was instructed to continue using the coparaftfinate 
ointment. 

One month later: I called the patient and found that she was well. 


Comment.—This case demonstrates very well the numerous vagaries and varia- 
tions of this disease. In spite of the culture reports, definite conclusions cannot be 
drawn as to the etiology. The antibiotics cleared the discharge, but the itching 
remained. The coparaffinate seemed to have removed the cause of the itching. An 
interesting feature is the finding of yeast in the first smears. I believe the presence 
of these organisms was due to local use of the antibiotics. Woods and Manning * 
have already reported the increase in Candida infection of the intestinal tract after 


prolonged use of antibiotics. I have also seen the development of stomatitis due to 
Candida (confirmed by smear) after the prolonged use of the mycin drugs. 


Case 3.—Mrs. C. A. B., aged 32, presented a five-year history of external otitis, charac- 
terized by itchiness, drainage, furunculosis, and impaired hearing. The symptoms were perennial, 
but exacerbations were worse in late summer and autumn. 

Course —Oct. 5, 1947: The right ear showed thick yellow-greenish pus. The meatus 
showed thickening, exfoliation, and hyperemia. The canal walls were macerated. The appear- 
ance of the left ear was about the same as that of the right, with early furuncle formation. 
Cleansing of the right ear was prescribed. A 29% solution of salicylic acid in alcohol was 
given for home use. An m-cresylacetate-thymol wick was prescribed for the left ear. 

Oct. 9: There was no improvement in the right ear. An m-cresylacetate-thymol wick was 
prescribed. The left ear showed improvement. An m-cresylacetate-thymol wick was prescribed. 

Oct. 11: The right ear was better. There was no drainage. The left ear was dry. 

Oct. 13: The right ear again showed purulent discharge. A small amount of drainage 
was present in the left ear. An m-cresylacetate-thymol wick was applied. 

Oct. 14: The right ear was dry and much improved. Zinc oxide ointment was applied. 
The left ear again presented a furuncle. Ten per cent aluminum acetate was applied in a wick, 
and the same solution was prescribed for home use. 

Oct. 16: The right ear was draining yellow pus again. Zinc oxide ointment was prescribed. 
The left ear was dry. Use of aluminum acetate was continued. 

Oct. 17: Both ears presented a purulent discharge. Mercocresol (“mercresin”) was applied, 
and the patient was told to begin the use of Staphylococcus toxoid. 
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Oct. 18: There were thick green pus in the right ear and a clear serous discharge from 
the left ear. One per cent methylrosaniline chloride was prescribed for each ear. 
Oct. 20: The condition was unchanged. Methylrosaniline chloride was applied. Smears 


were made. Organisms recognized as Ps. aeruginosa were found. 
One gram of streptomycin was dissolved in 20 cc. of isotonic sodium chloride solution and 


applied as wicks. Staphylococcus toxoid was given. 

Oct. 22: The ears were much improved. The patient was told to continue the use of 
streptomycin. 

Oct. 25: Both ears were dry. There were no complaints. 

Oct. 27: The right ear was beginning to itch again. The canal was moist, with secretion. 
The left ear presented an early furuncle. An m-cresylacetate-thymol wick was applied to each 


ear. 
Oct. 28: The right ear was dry. An m-cresylacetate-thymol wick was prescribed. The 


furuncle of the left ear was worse. Toxoid was again given. 

Oct. 29: The right ear was dry. Sulzberger powder (iodine dusting powder) was applied. 
The left ear was better. An m-cresylacetate-thymol solution was applied. 

Oct. 30: Both ears were dry, and there was no itchiness. Sulzberger powder was applied 
to both ears. 

Oct. 31: Both ears were dry, and there was no itchiness. Sulzberger powder was applied, and 
Staphylococcus toxoid was given. 

Nov. 3: Both ears were dry, and there was no pruritus. Sulzberger powder was applied. 

Nov. 10: Both ears were well. Toxoid was given. 

Further Course: I did not see the patient again until Oct. 10, 1951, when she consulted me 


because of serous otitis media. Since her last visit, on Nov. 10, 1947, the itching had gradually 


returned. In the summer of 1950 she again had bilateral purulent drainage. A medical colleague 
gave her 2% acetic acid in 10% aluminum acetate, and the drainage ceased but the itching 


persisted. There was no drainage, but the meatuses presented again the telltale signs of 


scratching. 

Comment.—This case is in some respects similar to Case 2, but therapy was not 
as effective. Again, the antibiotics cleared the purulent drainage, but the pruritus 
remained. The combination of antibacterial and fungicidal agents seemed to be the 
answer to the problem, for a while at least. The Ps. aeruginosa could not possibly 
have been the primary cause of the external otitis. The streptomycin adequately 
removed the pus, but the itching and scaling remained. 


Case 4.—Mrs. J. S., aged 40, had external otitis of at least 10 years’ duration. At first 
symptoms occurred only during the summer and early autumn, but later they were perennial. 
Furunculosis, itchiness, purulent secretion, clear secretion, and impaired hearing all characterized 


the clinical course. The patient gave up all hope of ever being cured. She had had good 


medical care. 

Course.—Nov. 10, 1947: There was moderate itchiness of the right ear. The meatus showed 
thickening and excoriation. The canal was dry, with some greasy, yellow, malodorous debris. 
The left ear presented a similar appearance. Both ears were cleaned, and m-cresylacetate 
wicks were applied for 24 hours. 

Nov. 28: Itchiness of the right ear persisted. The left ear presented an early furuncle 
and clear serous secretion. Some debris was observed against the drum membrane. Thymol- 
m-cresylacetate wicks were applied to each ear. 

April 10, 1949: Since the last visit the patient’s ears had itched intermittently. Occasionally 
there was some drainage of clear fluid. On her own initiative, she began using zincundecate 
powder. The right ear was dry and presented an early furuncle. The left ear was dry. There 
was a mild amount of irritation about the meatus. Some semihard yellow debris was present. 


Thymol-m-cresylacetate wicks were applied. 
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April 8, 1950: Since the last visit the patient’s ears had itched intermittently. She continued 
to use the zincundecate ointment, with some relief. The right ear presented a furuncle. The 
ear was dry. There was no wax. Thymol-m-cresylacetate wicks were applied. The left ear 
was dry. There was mild evidence of scratching. Some hard yellow debris was present. 

April 11: Itching had continued. Both ears were dry, but the meatuses presented excori- 
ations, and the canals contained a dry, crumbly, yellow debris. Aureomycin ointment was 
prescribed. 

Feb. 17, 1951: Since her last visit the patient had used the aureomycin intermittently. 
Itching was intermittent, and at times there was a clear discharge. The meatus of the right 
ear was excoriated. The canal presented a thick yellow, purulent discharge. The canal of the 
left ear was dry. The meatus presented exfoliation. The patient was told to stop using 
aureomycin in the right ear. An m-cresylacetate-nitrofurazone wick was applied to the ear. 

Feb. 21: The right ear showed no improvement. Two per cent acetic acid in 10% aluminum 
acetate was used on the wick and as drops. The left ear was dry, and there was exfoliation. 

March 19: The patient’s chief complaint was impaired hearing in the right ear. There was 
a profuse yellow discharge from the right ear. “Wet-tissue-paper” debris was found in the canal. 
The left ear was dry, and there was exfoliation. Smears and cultures were made of the discharge 
from the right ear. 

Bacitracin, 10,000 units, and streptomycin, 1 gm. in 20 cc. of isotonic sodium chloride solution, 
to be used as ear drops, were prescribed for the right ear. 

March 21: There was slight improvement in the right ear. Cultures showed yeast and 
Staphylococcus aureus. Sulzberger powder was applied to the canal. Use of the bacitracin- 
streptomycin drops was continued. ; 

March 23: The right ear was much improved. There was no pus. Itching persisted. One 
per cent methylrosaniline chloride was applied and given for home use. 

March 28: The right ear was dry; there was no itching; the skin appeared almost normal. 
Methylrosaniline chloride was applied. The left ear presented a dry meatus, with some 
exfoliation. Two per cent solution of salicylic acid in 70% alcohol, to be used for itchiness as 
necessary, was prescribed. 

May 28: The right ear was dry. Itching was mild. Some hard yellow debris was present. 
Methylrosaniline chloride was applied. The left ear had moderate itching, with some exfoliation. 

Jan. 25, 1952: The patient came for a routine check. The ears had itched very little, and 
infrequently. The canals presented, for the first time, some healthy, dark-brown wax. 


Comment.—Observations in Case 4 cover a period of four years. This case 
demonstrates excellently the variable appearance of this disease in the same patient. 
The finding of yeast in large quantities after the local use of aureomycin has an 
equivalent in Case 2. The methylrosaniline chloride seemed to be a specific for 
removal of the yeast. The aureomycin may have decreased or eliminated some of the 
invading bacteria, but have precipitated a yeast infection. Thus, again, a multiplicity 
of therapeutic agents was necessary to bring about any semblance of cure. 

Case 5.—Mr. L. W. V., aged 40, was first seen on Sept. 4, 1951, with the chief complaint that 
a few days before his ears had begun to be sore. For one week prior to appearance of the 
soreness the ears were itchy. He had not been swimming. He had never had this trouble before. 

There was green, flaky debris in the canal of the right ear. The ear was tender and swollen. 
There was no wax. The left ear was swollen and tender. There was no wax. Green, flaky 
debris was present. Penicillin, 300,000 units, was injected intramuscularly. Wicks of 2% 
acetic acid in 10% aluminum acetate solution were applied. Heat was prescribed. 

Course.—Sept. 5: The condition was worse. Penicillin injection was repeated. The patient 
was told to continue the acetic acid in aluminum acetate solution as wet dressings. 

Sept. 7: Both ears were normal. Metacresylacetate-thymol wicks were applied, with 
instructions to use the dressings at home for five days. 
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Sept. 12: There was pain in the right ear. A clear serous secretion was present. There 
was early furunculosis. The ear was cleansed. Methylrosaniline chloride was applied and the 
ear dried. Zincundecate powder was insufflated. 

Sept. 14: The right ear was itching intensely. The meatus was raw-looking. The canal 
was dry. A 5% silver nitrate solution was applied to the canal. Nitrofurazone anhydrous was 
prescribed to be used at home. The left ear was itching intensely. Methylrosaniline chloride 
was applied. Nitrofurazone was prescribed for home use. 

Sept. 20: The right ear was improved, and there was less itching. The left ear presented 
a clear serous discharge and slight tenderness. A culture was made of the discharge. 
“Polycin’® ointment was prescribed for home use. 

Sept. 22: The ears were perfectly well, after two days of use of “polycin” ointment. All 
pain, itching, and drainage had stopped. Cultures revealed no fungi or yeast. Pigmented Ps. 
aeruginosa was found. 


Comment.—In this case there was a purely bacterial form of external otitis. 
Use of “polycin” ointment with almost immediate cessation of all symptoms can 
leave one with no other conclusion. The presence of green-pigmented debris in the 
canal agreed well with the finding of Ps. aeruginosa on culture. 

CasE 6.—Miss B. C., aged 26, when seen on Oct. 9, 1951, had just recovered from a bout 
of furunculosis of both ears, for which she was treated by her family physician. Six years 
before, both her ears became sore and tender. Since that time the ears had itched almost 
continuously. There had been a clear, watery discharge, as well as a purulent secretion. There 
had been repeated bouts of furunculosis. She had been to numerous physicians and had given 
up hope of ever being cured. 

The right ear presented greasy yellow scales. The skin about the meatus was thickened. 
The left ear showed greasy yellow scales, with some tenderness of the canal. A smear showed 
no fungi. Aureomycin powder was insufflated, and “polycin” ointment was prescribed for 
home use. 

Course —Oct. 12: There was much improvement. Aureomycin powder was prescribed, and 
the patient was told to continue using the “polycin” ointment at home. 

Nov. 10: One week previously the itching had started again and hearing became impaired. 
Exfoliated skin covered both drum membranes, and there was some yellow debris. Chloroazodin 
(azochloramide ®) in triacetin with m-cresylacetate was prescribed for home use. Another 
smear of exfoliated skin showed large numbers of fungi. 

Nov. 12: The patient's family physician telephoned to state that the patient had bilateral 
furunculosis again. 

Nov. 19: Both ears presented greasy yellow debris. Castellani’s paint was prescribed for 
home use. 

Noy. 26: The ears were much improved. No debris was found. There was slight itching. 

Dec. 3: The ears were very much improved. There was no debris, and only slight itching 
remained. 


Comment.—This case illustrates the need for repeated studies of smears in order 
to demonstrate the fungus. After treatment with antibiotics, without success, the 


repeat smears showed an abundance of fungi. Castellani’s paint seemed to be effec- 
tive in this case. Unlike that in Case 5, the condition in this case seemed to be a 
true otomycosis. Certainly, with aureomycin, polymyxin, and bacitracin, the canals 
should have been rendered free of bacteria. Under this intensive antibiotic regimen 
there was an acute exacerbation. 


9. An ointment containing bacitracin and polymyxin, manufactured by Pitman-Moore Co., 
Division of Allied Laboratories, Inc., Indianapolis. 


| | 
3 
3 
| 


BRANCA—EXTERNAL OTITIS 321 


Case 7.—Mrs. E. H. L., aged 25, when seen on April 6, 1950, had had itching of both ears 
for over 10 years. Treatment had never seemed to help. She had had bouts of furunculosis, 
impaired hearing, and clear, watery discharge. The itching was perennial. 

The right ear was dry. The meatus and canal were scaling. The left ear was dry, and 
there was early furuncle formation, with some scaling at the meatus. 

The patient was told to stop scratching. An m-cresylacetate-thymol wick was applied to 
the left ear, and for the right ear zincundecate ointment was prescribed. 

Course——April 8: Both ears were dry. There was little scaliness and no itching. The 
patient was told to continue using the zincundecate ointment at home. 

April 23: The ears remained well for only about two weeks and then began itching again. 
The zincundecate no longer helped. The patient's hearing was impaired bilaterally. The 
canals of both ears were filled with exfoliated dry skin. The ears were cleansed, and thymol and 
m-cresylacetate were applied. 

April 25: The ears were no better. Sulzberger powder was applied. 

Oct. 29: Both ears felt closed. There was pain in the right ear. Both ears had continued 
to itch. The right ear contained ‘‘wet-tissue-paper” debris with black, sooty flecks. The left 
ear presented early furunculosis, with dry scales. A smear from the right ear revealed fungi. 
Castellani’s paint was prescribed for home use. 

Nov. 14: For the first time in many years the patient had been free of any aural complaint. 
Both ears looked normal. The patient was advised to use Castellani’s paint intermittently. 


Comment.—This case is similar to Case 6. The “wet-tissue-paper” debris with 
black, sooty specks oftenest presents fungus on direct smear. Again, Castellani’s 
paint seemed to be most effective. The case also shows the ineffectiveness of zinc- 
undecate in some cases of mycosis. Two weeks after insufflation of zincundecate 
in the ear of one of my patients, there grew over the surface of the zincundecate 
powder a beautiful colony of A. niger. 

Case 8.—C. M., aged 2 years, was seen on May 24, 1951, with the history that for the past 
year the child had been scratching the ears incessantly. The ears frequently became painfut 
and swollen. Occasionally there was some drainage, either clear or purulent. 

Both ears presented greasy yellow debris. The ears were cleansed. Thymol-m-cresylacetate 
wicks, to be applied for six hours, followed by nitrofurazone, was prescribed for home use. 

Course.—June 12: The ears continued to itch. Both ears contained greasy yellow debris. 
A 1% solution of salicylic acid in alcohol was prescribed for home use. 

June 25: The ears showed no improvement. They were dry and scaly. Zincundecate as 
ointment and powder was applied and prescribed for home use. 

July 10: There was much improvement, with no itchiness. The patient was told to continue 
using the zincundecate at home. 


Comment.—The age of this patient is interesting. Neurosis may play a part in 
some of our cases of external otitis, but when a child of one year begins to have 
this ailment, it is high time to look elsewhere for the cause. The duration of observa- 
tion was not great enough for evaluation of the effectiveness of therapy. The etio- 
logical agent was not determined. 

Case 9.—Miss H. C., aged 16, when seen on Aug. 4, 1949, gave a history that for five years, 
but only in summer, she had had itching and pain in the ears, with a clear or foul discharge. 
Usually the itchiness started first, and a clear secretion followed. The boils occurred after the 
itching started; on rare occasions the boils started first. Treatments never seemed to help. 
Both ears showed severe furunculosis. 

Aluminum acetate solution was applied on a wick, and penicillin was injected intramuscularly. 

Course —Aug. 5: The ears were improved. Dressings of aluminum acetate solution were 
applied, and penicillin was given intramuscularly. A sulfur-salicylic ointment was prescribed 
for seborrhea of the scalp. 
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Aug. 8: Pain had been relieved. The ears were cleansed, and a solution of propionate- 
caprylate compound (sopronol®) was applied. The patient was given a powder blower with 
sulfanilamide powder. 

Aug. 18: The ears were much improved. Solution of propionate-caprylate compound was 
applied. The patient was instructed to continue using the powder at home. 

Oct. 20, 1951: The recurrence on this date was the first since the patient’s last visit. The 
right ear contained dry, yellow, hard debris. The ear was itchy. The left ear contained 
“wet-tissue-paper” debris. Smears from the left ear revealed no fungi. Castellani’s paint 
was prescribed for home use. 

Oct. 22: The ears were well. 

Dec. 15: The ears were well. 


Comment.—The prolonged local use of sulfonamide drugs being undesirable, we 
were fortunate that no local drug reaction developed. The sulfanilamide gave relief 
for almost two years and then became ineffective. Castellani’s paint seemed to be 
very effective. The etiological agent was not determined. 


Case 10.—Mrs. M. G., aged 22, was seen on July 7, 1949, with the history that every summer 
and early autumn for five years her ears had itched and become painful. Swimming did not 
bring on the attacks. Both ears were dry and scaly. There were scratch marks about the 
meatuses. Sulfanilamide powder was prescribed. 

Course.—July 9, 1949: The ears felt well. Sulfanilamide powder was insufflated. 

Aug. 16: The right ear was normal. The left ear was itchy, with a yellow, purulent 
discharge. The left ear was cleansed, and a solution of propionate-caprylate compound was 
applied and sulfanilamide powder prescribed. 

Aug. 18: Itching was less severe. Solution of propionate-caprylate compound and sulfanila- 
mide powder were applied. 

Aug. 25: There was slight improvement. Wicks of m-cresylacetate solution were applied 
to the ears for 12 hours. 

Sept. 26, 1950: About two months after the last visit the ears had become well spontaneously. 
Both ears were itching severely. Scaliness was moderate. Metacresylacetate-thymol wicks 
were applied for 12 hours, to be followed with nitrofurazone drops at home. 

Oct. 4: The right ear was well. The left ear continued to itch. Supertah® (containing 5 
or 10% coal tar, zinc oxide, and starch) as ointment was prescribed for home use. 

July 16: One month after the last visit the ears became well spontaneously. Both ears 
showed furuncles. Two per cent acetic acid in 10% aluminum acetate solution was used as 
wet dressings. 


Comment.—The recurrence every year in the summer and autumn characterizes 
this case. Although active therapy helped a little, the patient only obtained complete 
and spontaneous relief of symptoms about November of each year. The cause was 
not determined. She probably will continue to have attacks every year. Prophylactic 
care certainly is in order ; the problem is what drug is to be used. 


Case 11.—Mr. J. C., aged 28, was seen on Sept. 27, 1951, with the history that his left ear 
had been sore intermittently for one month. There was moderate itchiness. He had never had 
this difficulty before. 

The left ear showed marked thickening of the canal walls. Black, sooty specks intermixed 
with a “wet-tissue-paper’ debris were found. The ear was cleansed. An m-cresylacetate- 
thymol wick was applied for 12 hours, to be followed with nitrofurazone drops at home. Smears 
showed the presence of a fungus. 

Course——Oct. 3: The ear was normal. The patient was told to continue using the nitro- 
furazone. An m-cresylacetate-thymol wick was applied. 

Oct. 29: The ear was sore again. The patient had continued to use nitrofurazone. The 
left ear showed furuncle formation. Two per cent acetic acid in 10% aluminum acetate solution 
was applied as wet dressings after aureomycin powder had been insufflated. 
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Oct. 31: The ear was normal. An m-cresylacetate-thymol wick was applied. Castellani’s 
paint was prescribed for home use. 
Nov. 30: The ear had remained well. 


Comment.—This case seemed primarily one of recent mycotic infection. After 
the use of a fungicide (m-cresylacetate and thymol) the ears did well for a short 
time. Home treatment with nitrofurazone did not seem to prevent furuncle forma- 
tion. Castellani’s paint seemed finally to remove the noxious agent. 


Case 12—Mr. B. F. D. was seen on Aug. 12, 1950, with the history that one month before 
he had furunculosis of both ears. He was given penicillin intramuscularly and a sulfonamide 
drug locally. There was a generalized penicillin reaction, as well as considerable oozing of 
clear liquid from both ears. It was decided by his physician that the patient had an allergic 
reaction to both the penicillin and the sulfonamide drug. There was weeping eczema of both 
pinnas. The itching was severe; the canals were swollen, reddened, and raw-looking. There 
was some cloudy discharge in both canals. 

Zinc oxide ointment was applied to the pinnas. Nitrofurazone solution was prescribed for 
the ears. 

Course——Aug. 14: The pinnas were drier. There was less secretion from the ears. The 
itching persisted. Treatment was continued. 

Aug. 18: The pinnas were dry. There was no drainage, and itching was much less severe. 
Treatment was continued. 

Aug. 21: Both ears were well. There was no itching. The patient was discharged as well 
and was told to use nitrofurazone for five days. 

Sept. 18: Both ears were discharging a profuse serous material. The itching was severe. 
The pinnas were moderately involved. I suspected sensitivity to nitrofurazone. The patient 
had not stopped using the drug after five days, as directed. He was instructed to discontinue 
its use. Two per cent acetic acid in 10% aluminum acetate solution was prescribed as drops 
for both ears. 

Sept. 20: The ears were improved. Treatment was continued. 

Sept. 22: The ears were much improved. Treatment was continued. 

May 17, 1951: About three weeks after the last visit the ears began to itch again. There 
had been intermittent drainage of clear or purulent material. There were profuse serous 
drainage from both ears and marked excoriation of the meatuses. Material for culture and 
smears was taken. Methylrosaniline chloride was applied; drops containing bacitracin and 
streptomycin were prescribed. 

May 19: There was slight improvement. Methylrosaniline chloride was applied. The 
previous treatment was continued. 

The culture and smear were reported as showing Gram-negative bacilli, some staphylococci, 
and no fungi. 

May 22: The ears showed improvement, with less itching. Methylrosaniline chloride 
solution was applied. Treatment was continued. 

May 25: There were no subjective complaints or drainage. 

May 28: The ears remained normal. Methylrosaniline chloride was applied. 

June 1: The ears remained normal. Methylrosaniline chloride was applied. Aureomycin 
powder was prescribed. 

June 11: The ears were normal. 

June 18: Both ears showed a serous secretion again, with some itchiness. Zincundecate 
powder was insufflated. 

June 19: The ears were normal. 

June 21: The ears were normal. 

July 13: The ears were normal. 
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Comment.—Drug reactions obscured the true clinical picture in this case. At 
times it was difficult to decide whether one was dealing with a drug sensitivity or 
a true exacerbation. On Sept. 18, 1950, he seemed to present a drug reaction. 
Methylrosaniline chloride, in this case as well as in others, was used (after the 
local use of antibiotics) solely to prevent overgrowth of yeast organisms. In view 
of the report on cultures, it would seem that the etiological agent in this case was 
bacterial. It would be more sensible to conclude that a primarily bacterial infection 
was complicated by an initial local drug reaction that made the skin of the canal 
and meatus hypersensitive. The scratching of the ears introduced new bacteria, 
which further confused the picture. 

Case 13.—Mr. D. R., aged 23, was seen on July 16, 1951, with the history that about seven 
months before both ears had begun to itch and discharge a seropurulent material. The patient 
went to his family physician, who prescribed some drops, and soon both pinnas became swollen 
and oozed a clear serous material. 

Examination showed that both pinnas, including the region about the ears, were covered 
with oozing and crusting lesions. Both canals were filled with white pus. The patient was 
told to stop all medication and use 2% acetic acid in 10% aluminum acetate solution as 
compresses and ear drops. 

Course.—July 19: The canals were dry. The pinnas were slightly improved. Treatment 
was continued. 

July 24: There was further improvement. Treatment was continued. 


July 30: Both ears were well. Zincundecate powder was applied. 
Aug. 3: The ears were well. Zincundecate powder was applied. 


Dec. 24: The ears had remained well. 


Comment.—This case is another in which the initial external otitis became lost 


in a maze of drug reactions. It was evident that the patient kept on using drops that 
he was sensitive to, and that the worse the ears became, the more vigorously he 
applied his medicine. 


Case 14.—Mrs. H. W., aged 54, had a history of itching of both ears for three months. 
There had been intermittent pain and drainage from the ears. 

Course—Jan. 25, 1951: The right ear was dry and scaly. Zincundecate ointment was 
applied. There was clear, watery drainage from the left ear. The canal was tender, and the 
skin appeared raw. Two per cent acetic acid in 10% aluminum acetate solution was prescribed 
as drops. 

Jan. 28: The right ear was improved in appearance. There was less itching. The left 
ear was dry. There was less itching. Aureomycin ointment was applied. Zincundecate oint- 
ment was prescribed, to be used in both ears at home. 

Jan. 31: Both ears were dry. There was less itching and no scaliness. 

Feb. 8: The itching had become severe again. Both canals presented evidence of scratching. 
There was pronounced scaling. The patient was instructed to use aureomycin ointment twice 
daily. 

Feb. 15: The itching was very severe. The canals were normal in appearance. Two per cent 
salicylic acid in 70% alcohol was prescribed. 

Feb. 23: The itching was moderately improved, but still annoying. 


Comment.—This case was introduced simply to show how the average patient 
comes in for therapy and, after a few unfruitful treatments, gives up all hope of ever 
getting well. Many such patients volunteer the statement that they know “fungus” 
is incurable but that they would like to try just one more doctor. The etiological 
agent was not determined in this case. 
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Case 15.—D. L., aged 6 years, had begun to have itching of the ears three months before. 
There had been intermittent boils, scaliness, and drainage. Various treatments had not helped. 

Course.—The right ear presented a furuncle and green-yellow pus. The left ear appeared 
normal. Two per cent acetic acid in 10% aluminum acetate solution was prescribed for the 
right ear. Zincundecate was applied to the left ear. 

April 28: The right ear was dry. There was no scaliness and little itching. The left ear 
was dry, with no scaliness. Aureomycin ointment was applied to the right ear and prescribed 
for use at home. Sulzberger powder was insufflated into the left ear. 

Oct. 30: Off and on since the last visit the patient’s ears had itched. There was a profuse 
excretion of clear, watery material. Castellani’s paint was prescribed for home use. 

Nov. 2: One day after the last visit the ear became painful. The right ear showed early 
furuncle formation, and the left ear, an advanced furuncle. “Polycin” ointment, to be alternated 
with Castellani’s paint, was prescribed for home use. 

Nov. 10: The right ear was improved, but the itching persisted. The left ear presented 
a fresh furuncle. The medication was continued. 

Nov. 27: The ears were much improved, but there was still some itching. Neomycin 
ointment was applied. The patient was told to continue using “polycin” ointment and Castellani’s 


paint at home. 


Comment.—This case is the type that makes the treating otologist throw up his 
hands in despair. It seemed a good idea to alternate the daily treatments with 
“polycin” ointment and Castellani’s paint. 


COMMENT 

The 15 cases presented were selected because they encompass well all the varied 
features of external otitis. Presentation of any more cases would merely have been 
repetitious. The following pertinent conclusions regarding the etiology and patho- 
genesis may be drawn from this limited series of cases. 

1. Purely bacterial external otitis seems to be a clinical entity. Early cases in 
which bacterial cultures are positive and the condition responds dramatically to the 
local use of appropriate antibiotics permit no other conclusion. External otitis due 
to Ps. aeruginosa can be diagnosed and treated successfully almost from the clinical 
appearance alone. 

2. Just as there are cases of purely bacterial origin, there are also cases of purely 
mycotic origin.'” Again, we must resort to the positive smears and the often dramatic 
results obtained with fungicides to substantiate this diagnosis. Unfortunately, in 
many cases, notwithstanding the positive smears, the fungicides are ineffective. The 
lack of therapeutic effect, however, should not deter us from an etiological diagnosis. 
Our colleagues in dermatology are still looking for a completely effective drug for 
the treatment of mycotic infections of the skin.'' The use of x-ray therapy in these 
infections attests to the ineffectiveness of the various fungicides. 

3. Although the bacteriologic and mycologic studies yield negative results, the 
infection may still be of mycotic origin. The fungi are not always easy to find. 
Kligman, in his excellent article,’ showed that positive smears are obtained in less 
than 40% of suspected cases of mycosis. The culture studies yield positive results 


10. Haley, L. D.: Etiology of Otomycosis: Mycologic Flora of Ear, Arch. Otolaryng. 
§2:202 (Aug.) 1950. 

11. Swartz, J. H.: Elements of Medical Mycology, Ed. 2, New York, Grune & Stratton, 
Inc., 1949, pp. 45, 80, 117, 120, 121, and 135. 
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in only 40 to 60% of cases with positive smears. Another feature that favors a 
diagnosis of mycosis is the clinical course. Remissions and exacerbations are char- 
acteristic of mycosis involving other parts of the body. Fungicides in these cases 
also give more favorable results than the antibiotics. 

4. In some cases the infection must be mixed. This seems to be truer of old cases 
than of new. In these cases both the mold and the offending bacteria may be demon- 
strated at the same time. Oftener, however, we find only the offending bacteria. 
The bacteria and the discharge they produce are easily eliminated by the antibiotics, 
but the basic symptoms of pruritus and scaling remain. We may or may not find 
fungi after the bacteria are eliminated; at any rate, the rational use of fungicides 
now gives relief in a high proportion of cases. 

5. Recurrences, exacerbations, and intermissions fit better the clinical picture of 
a mycotic dermatosis. An excellent example is the common variety of “athlete’s 
foot.” With treatment, relief or apparent cure is readily obtained, but recurrence 
is the rule. Most patients are satisfied to have the condition remain, with only a 
moderate amount of discomfort. It is not plausible that a purely bacterial infection 
of the auditory canal could remain so resistant to the local application of the specific 
antibiotics. Cultures from many of these itchy canals are sterile for bacteria after 
the specific use of antibacterial agents. 

6. The sensitivity and sensibility of the host are factors. It is only fair to say 
that in very few cases does the emotional make-up of the patient have any bearing 
on the progress of the disease. Scratching must introduce new bacteria, and possi- 
bly fungi, into the incubator that is the ear. Those stoic persons who can control 
the urge to scratch, on the hole, do better clinically. Some patients seem to do 
best on a regimen of cleanliness and self-discipline. On the other hand, in those 
hypersensitive persons who continue to scratch the disease seems to run the most 
protracted course, even under the most careful therapeutic regimen. 

7. Ears with external otitis are hypersensitive ears. Vigorous scratching by the 
patient often brings on a bout of furunculosis. I have frequently observed painful 
furunculosis develop after the ears had simply been cleaned of adherent debris. 
Sometimes I wonder how important it is to try to keep these ears spotlessly clean 
when there is no purulent discharge. When the symptoms have substantially abated, 
I cut the amount of manipulation in the canal to a minimum. Any wax that tends to 
form is carefully left in place. 


THEORETICAL CONSIDERATIONS 


The assumption can be made that external otitis is due neither to bacteria nor 
to fungi—that these organisms are simply secondary invaders. Let us suppose that 
the otitis started as an eczema, of unknown origin. The peculiarity of the locale— 
the narrow, warm, moist canal—offers excellent habitation for bacteria and molds. 
The extremely sensitive skin, richly supplied by nerves, makes readily known its 
inflammatory involvement by the sensation of itching. The patient’s fingers now add 
to and complete the picture of external otitis. 

The absence of wax in the canals of the affected ears is an obvious and startling 
finding. A sure sign that an ear is getting well is the formation of deep-brown wax. 
To the best of my knowledge, pathological studies of the skin in cases of external 
otitis have never been made. The recently obtained knowledge that the fatty acids 
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found in sweat !? and cerumen are both bactericidal and fungicidal drives home the 
thought that external otitis is probably a disease attacking the ceruminous glands— 
a neurogenic atrophy of these glands. This theory has many revealing possibilities. 
The absence of wax would bring in the secondary invaders—the bacteria and molds. 
The inflammation caused by these invaders—and they need not be extremely patho- 
genic because of the lowered local resistance—gives the sensation of itching. The 
patient’s scratching completes the picture. The otologist’s efforts remove the bac- 
teria, or molds, or both, whatever the case may be. With the subsidence of the 
inflammation, the symptoms are relieved, but only for a short time. With the absence 
of wax, the canals will soon be invaded again by the bacteria and/or molds, and the 
whole cycle will be repeated again and again. No wonder there seems to be no 
permanent cure. 
SUMMARY 

The need for a more profound study of the clinical appearance of external otitis 
is stressed. Rational therapy is possible only if the clinical picture is more thoroughly 
understood. 

The frequency, age incidence, and climatic and geographical aspects are men- 
tioned. 

In spite of all the “new therapies,” external otitis remains a challenge to the 
otologist. 

The present concepts are based on the belief that bacteria are the chief etiological 
factors in this disease. That fungus is the cause is losing support. 

Use of the antibiotics may indirectly demonstrate the cause of this disease. 

The clinical picture—the variability of the disease in the same patient—and the 
fallacy of trying to divide the disease into separate clinical entities are discussed. 

The nature of the drainage and its diagnostic importance, the frequency of drug 
sensitivity and its recognition, and the cerumen and its theoretical analysis are 
discussed. 

Case histories illustrating the clinical picture are presented. The application of 
the commonly known therapeutic measures is considered. 

Conclusions concerning bacterial external otitis, otomycosis, and mixed infec- 
tions are drawn, and the difficulty in finding the offending fungus is noted. 

The theoretical possibilities are discussed. External otitis is considered as 
primarily an eczema, which is clinically obscured by secondary invaders. The theory 
of neurogenic atrophy of the ceruminous glands is stated. 


12. Peck, S. M.; Rosenfeld, H.; Leifer, W., and Bierman, W.: Role of Sweat as a Fungicide, 
Arch. Dermat. & Syph. 39:126 (Jan.) 1939. 
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EXTRALARYNGEAL APPROACH TO ARYTENOIDECTOMY IN BILATERAL 
PARALYSIS OF ABDUCTORS OF LARYNX 


MILOVAN CURKOVIC, M.D. 
AND 


MAGDA HORVATSKY, M.D. 
ZAGREB, YUGOSLAVIA 


OR MANY years laryngologists have been seeking the best surgical method 

of dealing with bilateral abductor laryngeal paralysis. Former intralaryngeal 
operations were not entirely satisfactory. The postoperative function of the voice 
was a poor one, and major devastations were followed by cicatricial stenosis of the 
larynx. 

In 1939, King! had the ingenious idea of widening the narrowed rima glottidis 
extralaryngeally. His original purpose had been to replace the paralyzed muscle 
with a normal one, i. e., to fix the belly of the omohyoid muscle on the processus 
muscularis of the arytenoid cartilage. In his further work King? has obtained 
improved postoperative functional results with a new modification by which a 
disarticulation of the arytenoid is done first, and afterward the arytenoid cartilage 
is fixed on the omohyoid muscle. This new modification is an arytenoidopexy. 

King’s extralaryngeal operations have aroused the interest of laryngologists 
throughout the world. His discovery of the advantages of widening the narrowed 
rima glottidis extralaryngeally, without affecting the mucous membrane of the 
larynx, gave new stimulus to study of the subject by laryngologists and led to the 
development of new methods and modifications. 

Two years after King, Kelly * published a description of his operative method 
in bilateral abductor paralysis. He performs the dissection of the arytenoid cartilage 
through a fenestra of 1 cm. diameter in the posteroinferior part of the ala of the 
thyroid cartilage. The difficulty of orientation through such a small opening and 
the bleeding render it rather difficult to remove the arytenoid cartilage through the 
fenestra without seriously injuring the mucous membrane of the larynx. The Kelly 
method has undergone many modifications. 


From the Department of Otorhinolaryngology, State Hospital, Primarius Dr. Milovan 
Curkovié, Director. 

1. King, B. T.: A New and Function-Restoring Operation for Bilateral Cord Paralysis: 
Preliminary Report, J. A. M. A. 112:814, 1939. 

2. King, B. T.: Improved Technic in the King Operation for Relief of Bilateral Vocal 
Cord Paralysis, in Jackson, C., and Jackson, C. L., Editors: Diseases of the Nose, Throat, and 
Ear, Including Bronchoscopy and Esophagoscopy, Philadelphia, W. B. Saunders Company, 1945, 
pp. 530-535. 

3. Kelly, J. D.: Surgical Treatment of Bilateral Paralysis of the Abductor Muscles of the 
Larynx, Tr. Am. Acad. Ophth. 45:133, 1941. 
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In 1941, Galloway‘ published a report of a simplified Kelly operation. He 
performs arytenoidopexy through the fenestra and recommends a control of the 
dislocation of the arytenoid by means of the laryngoscope. 

Wright,® in 1943, described a further modification of Kelly’s method. He 
recommends suturing the posterior part of the vocal cord to the exterior peri- 
chondrium at the inferior edge of the fenestra. In doing so, he achieves a wider 
opening of the glottis in its posterior part. 

In 1943, McCall and Gardiner ° published a description of a simplified opera- 
tion for bilateral abductor paralysis. This is also a modification of Kelly’s operation. 
They perform arytenoidopexy. They prepare the ala of the thyroid cartilage and 
insert the laryngoscope as far as the anterior commissure. In this way they displace 
the arytenoid laterally. They darken the operating room, and by transillumination 
of the thyroid cartilage they precisely fix the projection of the arytenoid. They 
also fix precisely the place of the fenestration. Before performing the transfixion 
of the suture, they control the abduction of the vocal cord by means of the endoscope. 

In 1944, Orton’ also modified the Kelly operation. He follows Trotter’s tech- 
nique of transthyroid lateral pharyngotomy as a route of approach. 

In 1945, Talamas Vazquez * published a report of a method by which the para- 
lyzed cord is approached by way of the superior extralaryngeal route. She performs 
arytenoidopexy. By this method the larynx is entered through the hyothyroid 
membrane after cutting through the membrane on the edge of the thyroid cartilage. 
The cornu majus of the thyroid cartilage is resected laterally. 

One of the best methods was described by Woodman,’ in 1946. This method is 
generally preferred in Europe and is the one most frequently used. It gives the 
best functional results. Woodman makes the incision in the skin along the anterior 
edge of the sternocleidomastoid muscle from the superior edge of the thyroid car- 
tilage to the level of the cricoid cartilage. He enters between the inferior constrictor 
of the pharynx and the thyrohyoid muscle, disarticulating the inferior cornu of the 
thyroid cartilage. By an incision of the interior perichondrium from the posterior 
part of the thyroid cartilage he reaches and removes the arytenoid cartilage, pre- 
serving only the processus vocalis. This is fixed with No. 0 chromic absorbable 
surgical suture U. S. P. to the inferior cornu of the thyroid cartilage. 

In 1950, Barrett '° published a report of a modification of Woodman’s method. 
He utilized Woodman’s approach and the fixation of the vocal cords according to 


4. Galloway, T. C.: A Modification of Kelly’s Operation for Abductor Paralysis, Arch. 
Otolaryng. 34:1197, 1941. 

5. Wright, E. S.: The Kelly Operation for Restoration of Laryngeal Function Following 
Bilateral Paralysis of the Vocal Cords: Report of 3 Cases, Ann. Otol. Rhin. & Laryng. 52:346, 
1943. 

6. McCall, J. W., and Gardiner, F. S.: A Simplified Operation for Bilateral Abductor 
Paralysis, Laryngoscope 53:307, 1943. 

7. Orton, H. B.: Surgical Approach for Arytenoidectomy in Bilateral Abductor Paralysis 
of the Larynx, Laryngoscope 53:709, 1943. 

8. Talamas Vasquez, I.: Operation of Dario Fernandez Fierro in Bilateral Paralysis 
of the Vocal Cords, Prensa méd. mex. 10:75, 1945. 

9. Woodman, De G.: A Modification of the Extralaryngeal Approach to Arytenoidectomy 
for Bilateral Abductor Paralysis, Arch. Otolaryng. 43:63, 1946. 

10. Barrett, J. H.: Surgical Treatment of Bilateral Abductor Paralysis of the Larynx, Ann. 
Otol. Rhin. & Laryng. 59:122, 1950. 
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Kelly. His incision in the skin follows the old furrow of the thyroidectomy. With 
a horizontal cut in the furrow he avoids a new cut on the neck in post-thyroidectomy 
cases, achieving in this way a better cosmetic result. He disarticulates the inferior 
cornu, makes a vertical incision along the posterior edge of the ala of the thyroid 
cartilage, and frees the inferior cornu from the muscular fibers of the inferior con- 
strictor of the pharynx. The thyroid cartilage is raised, and in the process the 
arytenoid cartilage is removed. The vocalis muscle, as well as the processus vocalis 
of the arytenoid cartilage, is fixed to the thyroid cartilage at the level of its postero- 
inferior third, leaving a space of 4 mm. 


SIMPLIFIED PROCEDURE 


If the patient when admitted to the hospital has not yet had a tracheotomy, this 
is performed with the use of local anesthesia. 
The steps of the laryngeal operation are as follows: 


1. The incision of the skin is made 2 cm. anterior to the border of the sterno- 
cleidomastoid muscle and much lower than Woodman advises. The point of 


A, schema showing the cutting of the cricothyroid muscle, the pars recta and pars obliqua, 
after the skin, the belly of the omohyoid muscle, and the sternothyroid muscle have been cut 
through. B, schema showing the thyroid cartilage displaced upwards and rotated while the cricoid 
cartilage, together with the arytenoid, is firmly drawn downward There is shown the processus 
muscularis of the arytenoid cartilage with the attached muscular fibers. C, schema showing the 
transfixion of the suture after the dissection of the arytenoid. The suture is passed around the 
vocal process and the ala of the thyroid cartilage, about 4 mm. above the incisura thyreoidea. 


orientation is the cricoid cartilage. There will be encountered the superior belly 
of the omohyoid muscle, which is to be prepared and cut through. The sternohyoid 
muscle is dislocated anteriorly. The sternothyroid muscle should be cut through 
at the level of the inferior border of the thyroid cartilage. The cricoid cartilage can 
be located by palpation. 

2. The inferior cornu of the thyroid cartilage is freed from its attachment to the 
cricoid cartilage, as in the Woodman operation. The fibers of the cricothyroid 
muscle, i. e., the pars recta and the pars obliqua, must be cut through (Fig. 1 4). 
The thyroid cartilage is drawn upward and rotated as the cricoid cartilage is drawn 
downward (Fig. 1B). When the cricoid cartilage is drawn downward, the crico- 
arytenoid joint with the arytenoid cartilage is, of course, drawn downward, also. 
This step is the key landmark of our procedure. 

3. A raspatory is glided along the border of the cricoid cartilage (i. e., from 
the arcus toward the lamina) and into the cricoarytenoid joint. With a fine knife 
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a small vertical incision should be made from the lateral aspect in the perichondrium 
of the arytenoid cartilage. The dissection of the arytenoid is to be carried out sub- 
perichondrially. The processus muscularis must be freed from the muscular fibers 
with fine curved scissors. As a result of this procedure, the arytenoid is freed. 

4. With a fine hook or with a traction suture the base of the arytenoid is slowly 
drawn outward while the arytenoid is freed in a simple way. The subperichondrial 
husking of the arytenoid can be easily done without injury to the mucous membrane. 

5. After the arytenoid is husked and prior to completion of the dissection of it, 
the processus vocalis of the arytenoid is caught with one suture and the vocalis 
muscle (in its posterior part) with another suture. The dissection of the arytenoid 
is then carried out in such a way that the processus vocalis remains in situ. 

The transfixion of both the sutures is done about 4 mm. above the incisura 
thyreoidea (Fig. 1 C). Reconstruction of soft tissue is then completed by the usual 
surgical technique. 

The advantages of this procedure are as follows: The traumatization of the 
tissue is a minimal one. This is the shortest approach of all the extralaryngeal 
methods. The orientation is simple. The mucous membrane of the larynx remains 
intact, as the husking of the arytenoid is a slow one. There is no danger of injury 
to any major nerve or blood vessel. The functional results are the same as with 
any other cordopexy carried out extralaryngeally. The procedure described is 
advisable mostly in cases of paralysis of the abductor of the larynx after thyroid- 
ectomy, but it can be done also in cases in which paralysis is not caused by thyroid- 
ectomy. In such a case it is necessary to displace the thyroid gland laterally down- 


ward. 
REPORT OF TWO CASES 


Case 1.—A woman aged 38 had had thyroidectomy done twice, first in March, 1949, and again 
in June, 1951. After the second thyroidectomy the patient became hoarse and feit a major short- 
ness of breath. In January, 1952, the patient entered the hospital. The laryngeal examination 
showed that both the vocal cords were close to the medial line. There was paralysis of both 
the abductor muscles. Examinations of the ear, nose, and throat did not show anything sig- 
nificant. On Jan. 5, a tracheotomy was done, and during the same intervention an arytenoid- 
ectomy by right-sided approach was performed according to the just-described modification of 
Woodman’s operation. The operation was done with the use of local anesthesia. Before and 
after operation injections of penjcillin were given. Before performing the transfixion of the 
suture, for orientation we observed with the laryngoscope how far the cord was drawn laterally. 

The glottic opening, as observed by indirect laryngoscopy, measured in its posterior part 
4mm. The right vocai cord was sufficiently retracted laterally. Laryngeal edema lasted six days. 
A feeding tube was not needed. The patient was not permitted to speak until the sixth day. 
The tracheotomy cannula was removed after 18 days. On Feb. 7, the patient left the hospital. 
She had no shortness of breath, and her voice was better than before the operation. 


Case 2.—A woman aged 24 had undergone thyroidectomy six months prior to admission 
because of exophthalmic goiter. Immediately after the operation hoarseness was noted, and 
respiratory distress necessitated tracheotomy. Two attempts at decannulation had been unsuc- 
cessful in the surgical department. On Feb. 2, 1952, the patient was transferred to the laryngeal 
department. The laryngoscopic examination showed fixation of the left cord in the medial line. 
The right cord showed slight movement on phonation and respiration when the cannula was 
removed and the stoma momentarily closed. There was, evidently, paralysis of the left abductor 
muscle, while the adductor muscles on the right side were, to some extent, still in function. On 
Feb. 10 a dissection of the arytenoid from the left side according to Kelly’s method was done. 
We tried. to decannnulate the patient after three weeks but did not succeed. The vocal cord, 
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artificially fixed in a lateral position, returned to the medial position after four weeks. On 
March 13 with the use of local anesthesia we did a submucous dissection of the arytenoid and a 
cordopexy according to our above-described modification of Woodman’s method. 

Traumatic edema lasted seven days. A feeding tube was not needed. We removed the 
cannula after 20 days. A passably good voice developed after the operation. Postoperative 
laryngoscopic examination showed a widening of 3.5 mm. in the posterior part of the rima 
glottidis. Up to the present date the patient breathes well and serves as an employee without 
having difficulties. 

COMMENT 

An operation in case of paralysis of the abductor of the vocal cord should be 
taken into consideration only if one is convinced that no favorable result can be 
achieved with conservative therapy. In certain cases, especially in unilateral abductor 
paralysis, success can be achieved after longer conservative treatment. In such 
cases some authors recommend a trial of treatment for six months or even more. 

Bilateral abductor paralysis in our experience occurs most frequently after 
thyroidectomy, and in the majority of the cases we find it necessary to perform 
tracheotomy and to widen the glottis at operation. In such cases conservative 
therapy can rarely produce positive results. An operative intervention in bilateral 
abductor paralysis can be successfully performed in a youth, as well as in an older 
person. 

In 15 to 20% of the cases it is impossible to decannulate by means of a unilateral 
operation. The vocal cord, artificially fixed in an abducent position, slowly returns 
to the medial position. 

Various methods are recommended for the transfixion suture of the cord in 
different locations on the ala of the thyroid cartilage. In our opinion, the operator 
should use the same point for the transfixion suture, but, if needed, he can also 
vary this place. The place to be chosen for the transfixion suture depends upon 
the size and the elasticity of the thyroid cartilage. 

In order to avoid a distortion of the larynx, it is necessary to avoid suture of 
the thyroid cartilage to any muscle of the neck; it suffices to carry out the trans- 
fixion on the ala of the thyroid cartilage. In cases of relatively smaller cartilages 
in adults, if the cartilages are elastic and flexible, it is advisable to perform the 
transfixion of the suture slightly higher, near the level of the base of the superior 
horn. The elastic cartilage yields more easily to the traction which moves it medially. 
The fixed cord, after a certain time, in such cases lowers from the primarily fixed 
place. 

In cases of large thyroid cartilage, especially in older patients, the cartilages are 
calcified and rigid. In such cases it is better to do the transfixion of the cord a 
little lower (about 2 mm. above the incisura thyreoidea). The artificially fixed cord 
then remains in this position, as the rigid thyroid cartilage hardly yields to the 
traction that carries it medially. The operator must try to widen the rima glottidis 
as much as possible without distortion of the larynx and trachea. Before the trans- 
fixion suture of the cord the laryngoscope is used to ascertain how far the cord is 
drawn laterally. Experience is required for this. It is difficult to get both cords to 
the same level. If this result is not achieved, the widened glottis will afford a better 
airway, but the impairment of voice will be greater. 

The best functional results are achieved when, after operation, the vocal cords 
are separated 2 to 3 mm. in the medial third and 4 to 5 mm. in the posterior third, 
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especially if they are at the same level. In some cases a widening of the rima 
glottidis, as just described, cannot be achieved, and yet the patient breathes fairly 
well. 

It seems that easier breathing is dependent not only on the size of the opening 
between the vocal cords but also on the tension of the cord itself. With a stronger 
inspiration and expiration a less-stretched cord becomes vaulted and yields thereby 
to the pressure of the entering and escaping air. 

The results of the operations on the vocal cords are never entirely satisfactory ; 
patients cannot be singers or orators; the voice is always altered. The tone is 
guttural. It is probable that many unsatisfactory results in these operations were 
not published. 

An ideal result may be said to have been obtained when after the operation the 
patient can do physical work without shortness of breath and his voice is satisfac- 
torily preserved. Such results are seldom achieved. The most frequent result 
obtained is preservation of a useful voice along with no more than moderate respira- 
tory distress on exertion. Bad results, when the patient cannot be decannulated, are 
infrequent with extralaryngeal methods. 


SUM MARY 


After publication of King’s ingenious plan to widen the rima glottidis by an 
extralaryngeal approach in cases of abductor paralysis of the vocal cord a number 
of authors have described various methods and modifications. Various authors have 
outlined routes of extralaryngeal approach to the paralyzed cord from different 
points. King and Woodman advocate an approach from the posterior region ; Kelly 


and Barrett favor approach from the lateral and Vazquez from the superior region. 
We approach the arytenoid in operating for abductor paralysis of the vocal cord 
from the inferior lateral region. The procedure is thus simplified, as the arytenoid 
cartilage can be drawn from the base laterally outward through a sufficiently wide 
opening (2.5 cm.). 

The advantages of the described simplified method lie in the fact that the route 
of approach to the arytenoid is shorter than any other used in extralaryngeal 
methods. The traumatization of the tissues is slight, and the mucous membrane of 
the larynx can easily be preserved intact. Traumatic edema is insignificant, and a 
postoperative feeding tube is not needed. In the described route no major nerve 
or blood vessel is injured. The functional results, which depend upon the before- 
mentioned factors, are the same as with any other extralaryngeal method by which 
a successful cordopexy has been done. 
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Special Article 


OTOSCLEROSIS 


An Index of the Literature, with Abstracts, for 1950-1951 


HE CENTRAL Bureau of Research of the American Otological Society, Inc.,’ 

publishes this as the sixth installment for Volume IV, “Otosclerosis.” It covers 
the literature obtainable for the years 1950 and 1951. Also contained in it are a 
few abstracts not obtainable in time for the 1948 and 1949 index. 


Again the abstracts in the various medical journals, and especially in the 
Excerpta Medica, have been of service. In many instances the conclusions or the 
abstracts have been quoted almost verbatim. In such instances they are marked with 
quotation marks or appear in smaller print. 

As in prior installments, all titles are given in English and the names of the 
mediums of publication in the language of the original. 

No endorsement or condemnation is implied because of the selection of articles. 
Only the opinions of the authors are given. So many papers have been written 
on the fenestration operation, and they are so repetitive in character, that it appeared 
advisable to abstract but a few of them. Many of them are merely reviews. 


A reprint of this installment with index of authors according to subjects and 
perforated for loose-leaf binding in Volume IV of “Otosclerosis” may be obtained 
for $1.00 from 

EpMUND Prince Fow cer, M.D., Editor 
140 East Fifty-Fourth Street, New York 22. 


1. The Central Bureau of Research (originally the Committee on Otosclerosis) of the 
American Otological Society, Inc., is constituted as follows: Board of Trustees of the Research 
Fund: Marvin F. Jones, M.D., Chairman, New York; Edmund P. Fowler, M.D., Secretary, 
New York; Lawrence R. Boies, M.D., Minneapolis ; Gordon D. Hoople, M.D., Syracuse, N. Y.; 
William J. McNally, M.D., Montreal, Canada; Philip E. Meltzer, M.D., Boston; D. E. Staunton 
Wishart, M.D., Toronto, Canada. Member Emeritus, D. Harold Walker, M.D., Boston. Advisors 
to the Board: (legal) Samuel Lloyd; (financial) Walter C. Baker. Consultants to the Board: 
Madison Bentley, Ph.D., LL.D., Professor of Psychology Emeritus, Cornell University; J. B. 
Collip, M.D., D.Sc., F.R.C.P., F.R.S., Professor of Medical Research, University of Western 
Ontario; Stacy R. Guild, Ph.D., the Johns Hopkins University; Oscar Riddle, Ph.D., LL.D, 
D.H.C., Plant City, Fla.: R. Lorente de N6, Rockefeller Institute for Medical Research, New 
York. 
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Abello, R. J. Pathogenesis of Otosclerosis: A Hypothesis, Acta oto-rhino-laring. 
ibero-Am. 1: 240, 1950. 


This article concerns studies undertaken to learn whether or not the lesions in 
otosclerosis resemble those encountered in the bones and soft structures of joints 
which are affected with arthrosis. The author points out that temporomaxillary 
arthrosis frequently occurs in humans and that there appears to be a parallelism 
between these two conditions so far as age, sex, heredity, etc., are concerned. 
The author believes that relief of temporomaxillary arthrosis will have a deterrent 
effect upon the otosclerotic lesions. He also believes that for otosclerosis to develop, 
other injurious conditions besides arthrosis must exist. 


Adin, L. E., Jr., and Shambaugh, G. E., Jr. A Study of Long Term Hearing 
Results in Fenestration Surgery, 4. M. A. Arch. Otolaryng. 53: 243 (March) 
1951. 

In a series of 390 fenestration operations with five to 10 years’ follow-up observation, 70 per 
cent of the patients received a significant hearing improvement and have maintained it. 


The remaining 30 per cent are divided roughly into 20 per cent who lost a part of their 
initial gain but who may still have a usable level of hearing, 5 per cent who had no hearing 
improvement at all and 5 per cent who were considered to have probable bony closures. 


Attention is directed to the paucity of probable bony closures occurring during the last 
two years of the five year period (0.6 per cent) when most of the features of the “improved 
Northwestern University technic” were being employed. 

Symptoms of inner ear disturbances, suggesting labyrinthine hydrops, were noted in more than 
10 per cent of the patients postoperatively. 

Pregnancy following the fenestration operation does not seem to result in further cochlear 
nerve damage. 

Progressive postoperative cochlear nerve degeneration was noted considerably more frequently 
in ears not operated on than in ears operated on. The fenestration operation thus affords at least 
partial protection to an ear against future cochlear nerve degeneration. The mechanism of this 


protection is not known. 


Altmann, F., and Waltner, J. G. New Investigations on the Physiology of the 
Labyrinthine Fluids, Larryngoscope 60: 727, 1950. 


Iron salt solutions were injected into the subarachnoid space of 15 rabbits and 
nine rhesus monkeys according to the method of Weed. In four cats iron salts 
were injected directly into the scala tympani through the round window membrane. 
The iron salts were observed to spread readily into the scala tympani throughout 
the wide aqueductus cochleae in the rabbits but less readily through the narrow 
aquaeductus cochleae of the monkeys. Also, though less extensively, they were 
observed to spread into the modiolus from the fundus into the internal auditory 
meatus largely by way of the perineural spaces of the nerves. Membranous struc- 
tures did not seem to slow up perceptibly this spread of the iron salts. In cats 
the salts spread in the opposite direction, namely, from the scala tympani through 
the aqueduct and into the subarachnoid space and from the modiolus, vestibule, and 
perilymphatic spaces of the semicircular canals into the fundus of the internal 
auditory meatus. These findings are believed to indicate that there are no active 
fluid currents in either direction and that the spread of the salts is mainly or wholly 
due to the action of the usual physiochemical factors governing distribution of 
substances dissolved in fluids. 
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Angeluscheff, Z. ACTH and Cortisone with Reference to the Surgical Treatment 
of Otosclerosis, Ztschr. arstl. Fortbild. 45: 192, 1951. 


Improvements in the technique of the fenestration operation have only partly 
succeeded in preventing osteogenesis ; accordingly, a biological approach has been 
suggested. Cortisone and corticotropin (ACTH) exert a general inhibitory influence 
on the healing of wounds and on ossification, and heparin has an opposite effect. 
Experiments upon animals show that there is a general inhibition of tissue activity, 
with the exception of epithelization. Administration of 5 mg. of cortisone daily 
appears sufficient for this purpose, and the effect can be produced in one to two 
weeks. The surgeon can therefore afford to wait until the fenestra has progressed 
and epithelized, and it may be hoped that the results of the surgery will then be 
more successful. 


Angeluscheff, Z. Otosclerosis and ACTH: Preliminary Report, 4. MW. A. Arch. 
Otolaryng. 54: 200 (Aug.) 1951. 

The author suggests the use of corticotropin (ACTH) and cortisone for the 
purpose of inhibiting osteogenetic and mesenchymal elements without interfering 
with the epithelial proliferation in labyrinth fistulization. It is hoped that this 
medication may depress the repair elements, such as granulation tissue, histiocytes, 
fibroblasts, new blood vessels, and calluses. The author trusts that this report may 
stimulate investigation along these lines in connection with the problem of main- 
taining a patent fistula in fenestration operations. 


Anson, B. J. Symposium on the Histology and Pathogenesis of Otosclerosis : 


Fissular Region of the Otic Capsule in Relation to Otosclerosis, Arch. Oto- 
laryng. 52: 843 (Dec.) 1950. 


This article concerns a study based on 300 serial sections of temporal bones, the 
subjects ranging from a 6 mm. embryo to a 70-year-old patient. The following 
hypothesis is suggested: The primary character of the otosclerotic process consists 
in a too-wide fissula and a tendency on nature’s part to close such a fissula with 
newly formed cartilage. 


Aubry, M. A Simplified Technique of Fenestration, Ann. oto-laryng. 66: 609, 1949, 


The local anesthetic is injected first into the anterosuperior angle and then into 
the posterosuperior angle of the meatus and also between the tragus and the helix. 
The technique of the incision is described. After the anterosuperior ridge is removed, 
the attic is opened with a burr or a gouge and the bridge removed. The ossicles 
are exposed, and the incus and head of the malleus are removed. ‘The fistula is 
made with a modified technique using Hautant curettes and Sourdille scrapers. 
No polishing burrs are used, as it is thought that they may cause disturbances in 
the labyrinth and possibly postoperative labyrinthitis. A jet of saline directed from 
above and behind the fenestra is used to facilitate removal of the endosteum. The 
flap is cut but is not placed in position until a ring of acrylic is placed in the fistula. 


Aubry, M. and Rouget, J. Postoperative Results of a Simplified Technique in 
the Fenestration Operation with Acrylic Prosthesis, Ann. oto-laryng. 66: 619, 
1949, 


A perforated acrylic resin prosthesis was inserted in 61 cases. In 24 the results 
were reported as excellent or good, in 12 as mediocre and in 25 as poor. In two of the 
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latter an additional hearing loss developed. The cases were tabulated in three groups, 
according to the loss in bone conduction at 2000 d.v. In those in which there was 
less than a 30 db. loss, in 72% the results were good ; in the second group, in which 
there was a 30 to 50 db. loss, in 47% the results were good. In the third group, 
in which there was more than a 50 db. loss, the results in 20% were mediocre. 


Bast, T. H. Symposium on the Histology and Pathogenesis of Otosclerosis : 
Postnatal Rebuilding and Otosclerotic Bone Formation in the Region of the 
Otic Capsule, Arch. Otolaryng. 52: 882 (Dec.) 1950. 


The region of the otic capsule anterior to the oval window was studied in serial 
sections of 38 adult petrous bones. In 25 of the cases the following changes were 
found: “cartilage masses and ossification of these in the fossula ante fenestrum, 
mostly at the cochlear margin. In 6 cases the fossula was completely blocked. 
In 4 there were definite patches of otosclerotic bone at the tympanic orifice of the 
fossula.” The instability of the tympanic extension of the fissular area might explain 
the predilection of this area for otosclerotic bone formation; also, chemical sub- 
stances may be liberated which might stimulate the blood vessels abnormally and 
result in otosclerotic new growth of bone. 


Bazzana, E.; Lombardo, L. E., and Montanelli, M. ©tosclerosis and the Visual 
Field, Arch. ital. otol. 61: 620, 1950. 


In confirmation of the observations published by Gottlieb, in 1928, a concentric 
contraction for white and for green and red light was observed in 20 cases of clinical 
otosclerosis. The vessels showed irregularity in caliber and increased tortuosity. 
These changes are interpreted to mean angiospastic-sclerotic responses, and the 
authors believe them to be the cause of reduction of the visual field. The syndrome 
described by Holmgren and Peyser, i. e., reduction in visual field and trophic 
alterations of the external auditory meatus, is caused by vascular alterations in the 
area supplied by the internal carotid artery from sympathetic nervous system 
stimuli; “angiospastic (sclerotic) ophthalmo-auricular syndrome,” or, to stress 
better the deafness symptom, “otosclerotic syndrome,” is suggested as a name for 
these combined alterations. On the basis of this hypothesis 16 patients with oto- 
sclerosis were treated with the use of high doses of the vasodilating drugs. In two 
patients transitory improvement was obtained. It is problematical whether this 
was brought about by the drugs in question. 


Berendes, J. Indications for Fenestration in Otosclerosis, Arch. Ohren- Nasen- u. 
Kehlkopfh. 156: 243, 1950. 


The author gives a classification of indications during the fenestration operation 
based on tuning fork tests and correlated to that proposed by Shambaugh. He 
states that improvement in hearing cannot be predicted. The fenestration operation 
will produce a greater improvement when fixation of the stapes is severe than when 
it is incomplete because in the latter instance both the fenestra and the oval window 
are involved in the pressure changes, thus diminishing the amount of vibrations 
reaching the basilar membrane. In the author’s opinion, no definite indication of 
the condition of the inner ear can be obtained from hone conduction. 
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Bing, J., and Kettel, K. Attempts at the Formation of a Permanently Patent 
Osseous Fistula in Otosclerosis (Preliminary Experimental and Clinical 
Examinations with Polyethylene Tubes), Acta oto-laryng. Supp. 91, 1950. 


The authors’ summary follows: 


An interim report is given on the results of attempts at making a permanently patent osseous 
fistula by inserting polyethylene tubes of different types. Some of the tubes were inserted in 
osseous fistulae drilled in rabbits’ skulls, where the results were studied after the animals had 
been kiiled. Certain types were used for insertion into a fenestra nov-ovalis in otosclerosis 
operations, after which the results were studied by audiometry and other clinical examinations. 


Their conclusions are listed: 


It can thus be ascertained that in 9 patients observed from 6 to 9 months we have achieved 
a good improvement of the hearing by using a polyethylene prosthesis inserted into the fistula 
on the lateral semicircular canal. In one patient the improvement was only slight, which we had 
reckoned with audiometrically already before the operation, but this patient was rid of the tinnitus 
which was the indication for the interference. It can moreover be ascertained that none of the 
patients complained of dizziness at the follow-up 6 to 9 months later, and, lastly, that the fistula 
symptom was positive in all the 10 patients operated on. 

We can thus ascertain that the fistula was patent in all our patients, that the hearing was 
satisfactory, and that none complained of dizziness, whilst at the same time it is stressed as 
strongly as we can possibly do that quite the same result might have been obtained by the current 
method of operation without using any prosthesis, and that at present we can in a matter-of-fact 
statement only ascertain with certainty that the prosthesis has caused no injury. . . . We should 
like our method to be tested on a broader front. 


Bordes-Valls, M. New Neurosurgical Approach for Treatment of Otosclerosis, 
Arch. Otolaryng. 51: 96 ( Jan.) 1950. 


The author presents a new neurosurgical approach to the middle ear and 
labyrinth. 


An incision is made in the skin and temporal muscle up to the bone. The incision is perpendicular 
to the zygomatic arch and extends from the upper part of the helix upward for about 8 cm. The 
temporal muscle is elevated and the bone bared. A craniotomy as close as possible to the floor 
of the middle fossa is performed with a gouge of about 3 or 4 cm. 


The dura is elevated until the eminentia arcuata becomes clearly visible; this is about 3 cm. 
from the cranial wall. The tegmen tympani now becomes visible just lateral to the eminence. 
The porosity of the bony tegmen is characteristic at this point. 

With use of an electric burr the tegmen is thinned down and perforated. This perforation 
is then enlarged with a curet until the head of the malleus and the lateral semicircular canal 
become visible. The final hole should be about 10 to 15 mm. in diameter. At this point, a system 
of continuous irrigation and suction is instituted and maintained until tiie conclusion of the opera- 
tion. The head of the malleus is disarticulated from the incus. This can be done with great ease 
through this approach. Sometimes it may not even be necessary to remove the incus; however, 
to prevent ossicular stiffening, it is recommended that the incus be removed. From now on the 
creation of the fenestra with use of an electrical burr follows the technic developed by Lempert ; 
the window is made in the anterior portion of the lateral semicircular canal. 

When the fenestration is completed, a piece of temporal bone is placed over the perforation 
in the tegmen tympani in order to prevent herniation of the dura into the middle ear. The fenestra 
nov-ovalis lies about 4 mm. from the floor of the middle cranial fossa. The muscle is then 
sutured, and the facia and skin are closed. 


The anesthesia consists of local infiltration, and “there is no discomfort to the 
patient during the operation.” Much time is saved, as little chiseling and boring 
have to be done. The procedure is similar to the decompression operation of 
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Cushing and the trigeminal section of Frazier, and consequently it is well known 
to all neurosurgeons. The visualization of the semicircular ‘canal is almost perfect 
because the canal is close to the floor of the cranial fossa. There is practically no 
loss of blood. With the technique described “the chances of infection are almost 
nil, and there is no fear of labyrinthitis.” 

The author believes that the method of making the flap is not the major factor 
in causing subsequent closures of the fenestra. It is, rather, the size of the window, 
since the cupula allows more room for making it larger. An advantage of the pro- 
cedure is that the facial nerve is completely protected by the lateral semicircular 
canal. An important point is that the incision is closed primarily and the integrity 
of the middle ear retained. Another advantage over Lempert’s technique is that 
the operation can be done when there are adhesions in the middle ear or distortions 
of the drum membrane. Also, there is no wait for epithelization and no bothersome 
drainage after operation. The operation takes less time than the Lempert operation. 
When the hair grows back, the scar disappears. 


Bustamante Gurria, A. Some Physiological Aspects of the Fenestration Operation. 
Gac. méd. México 80: 186, 1950. 


Campbell, E.H. [valuation of Operative Indications and Results in Fenestration 
Operation for Otosclerosis, Arch, Otolaryng. 52: 513 (Oct.) 1950. 


The author discusses the subject from three angles: (1) the degree of deafness 
before operation; (2) the age of the patient, and (3) the bone conduction status 
before the operation is performed. A group of 16 patients with a mild preoperative 
loss is compared with a group of 22 patients with a severe preoperative loss of 
hearing. Improvement obtained in the former was 13.2 db.; in the latter, 20.3 db. 

Another group of 48 patients between the ages of 14 and 26 is compared with 
a group of 32 patients 45 years or older. The average improvement in the former 
was 16.7 db.; in the latter it was 23.5 db. Sixteen of these patients had less than 
a 15 db. improvement. The average improvement in the remaining 32 patients was 
25.5 db.; in the 32 who were 45 years or older it was 16.46 db. Included in the 
latter were nine who had unsatisfactory improvement. The average improvement 
in the remaining 23 patients in whom the operation was successful was 22.1 db. 
It will be noticed that the postoperative improvement in hearing was practically the 
same in the two groups. The success obtained in the patients 45 years and over 
was higher than in those below 25 years of age. However, in the younger group 
the percentage of patients who did obtain a serviceable level was higher. 

Two additional groups of patients were examined, one with a bone-conduction 
loss of 15 db. or less at 2000 cps and the other with a preoperative bone-conduction 
loss of 30 db. or more at this frequency. Forty-five patients with near normal bone 
conduction showed an average improvement of 24.55 db. by air conduction, and 43 
patients with 30 db. or more bone-conduction loss showed a gain of 21 db. by air 
conduction. In other words, the improvement in hearing was practically the same 
whether the bone conduction was poor or whether it was near normal. This fact 
indicates that the diminished bone conduction at the frequency of 2000 is not neces- 
sarily indicative of neural degeneration, at least at that level of loss, and therefore 
does not necessarily mean that the results of the fenestration operation will be 
unsatisfactory. Tinnitus, if its pitch is near the 2000 frequency, may mask the testing 
tones, and this effect also may interfere with proper bone-conduction determinations. 
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Carron, H. Nembutal in the Fenestration Operation, Anesthesiology 12: 465, 1951. 


If pentobarbital sodium combined with nitrous oxide analgesic is used, a mini- 
mum of both drugs is required and no heavy basal premedication. The incidence 
of annoying bleeding is diminished. 


Cawthorne, T. The Surgery of Otosclerosis, Proc. Roy. Soc. Med. 43: 491, 1950. 


In a study of over 400 of his own cases a full description of the author’s pre- 
operative and postoperative methods and managements is given. He prefers the 
endaural approach, carefully divides the tensor tympani after removing the head 
of the malleus, and employs a gouge, rather than the drill, in his initial bony pro- 
cedures. Continuous irrigation with isotonic sodium chloride solution at exactly 
100 F. and the employment of an easily manipulated and adjusted dissecting 
binocular microscope are stressed. Small pieces of marine sponge are used on strips 
of oiled silk as dressing in the cavity. In 198 cases the results at least 18 months 
following the operation are given and analyzed as a whole and in groups, i. e., 
suitable, borderline, and unsuitable. In 107 suitable cases the condition in 13 was 
worse and in 94 was improved (45 of these, or 47.7%, showed improvement of 
more than 20 db.). Of the 80 borderline cases the condition in 7 was worse (in 
30 by more than 20 db.) and in 73 was better (in 30 by more than 20 db.). Of 
the 11 cases classed as unsuitable in one there was a severe postoperative loss of 36 
to 40 db. and in 10 an improvement (in 3 by more than 20 db.). The unreliability 
of preoperative classification of cases is evident by these results. Unfavorable 
prognostic signs are altered timbre in the voice of the patient, intolerance of 
increased loudness of sound, disappearance of paracusis, diminished bone conduction, 
and a pink glow through the tympanic membrane. The Tullio phenomenon has 
never been observed by the author in his fenestration cases, and he believes that 
this phenomenon does not occur in otosclerosis when the stapedial foot plate is fixed. 


Cawthorne, T. tosclerosis: A Review of Its Clinical Features as Noted in a 
Consecutive Series of 1150 Cases, Acta oto-laryng. 40: 160, 1951-1952. 


The author states that 


in almost 90% of the cases in this series the deafness was both bilateral and approximately 
symmetrical. 

It is possible that the frequency of unilateral otosclerosis is higher than the figures in this 
series suggest, because many patients with deafness in one ear might not seek specialist advice. 
Nevertheless, the general tendency is to bilateral and more or less symmetrical, as in the bilateral 
cases in this series there was a comparatively small proportion in which the difference between 
the two ears was greater than 20 decibels. 


The conclusions follow: 


Otosclerosis is a constitutional disease affecting otherwise healthy persons. It+is the most 
frequently encountered cause of deafness in adults. It is first noticed usually in early adult life, 
tends to be steadily progressive and is nearly always bilateral and symmetrical. The hearing is 
neither improved nor, with the exception of the fenestration operation . . . is the progress of the 
deafness assisted by any local treatment to the upper respiratory tract or auditory apparatus. In 
all but a few cases, however, the range of hearing can be extended by using a hearing aid. In the 
large majority of cases the clinical features are so distinctive that the diagnosis should not present 
any difficulty. Where otosclerosis is accompanied by other disease of the auditory apparatus 
particularly when the latter is bilateral it may not be possible to arrive at an exact diagnosis. 
It is possible that certain forms of perceptive deafness, none of which have been included, in 
this series, may be due to otosclerotic bone extending inwards to the spaces of the bony labyrinth. 
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Danic, J. S. Technique of the Fenestration of the Labyrinth: Postoperative 
Course, Indications and Results, Acta oto-rino-laryng. ibero-am. 1: 130, 1950. 


Davis, H. and Walsh, T. E. The Limits of Improvement of Hearing Following 
the Fenestration Operation, Laryngoscope 60: 273, 1950. 

One hundred ninety-five consecutive cases are analyzed, and the hearing before 
and after the operation is compared. It was found that even after the most satis- 
factory fenestration procedures there will still be a loss of hearing of 20 db. or more. 
It was found that the maximum possible gain results from subtracting this figure 
from the maximum possible loss due to the conduction deafness (60 db.), in other 


words, 40 db. 


Davis, H.; Walsh, T. E., and Eldert, E. Closure and Revision Following the 
Fenestration Operation, Laryngoscope 60: 1181, 1950. 

Of 151 initially successful operations the fenestra closed in 22 (14.6%). The 
follow-up test intervals varied from six months to five years. Closure occurred in 
three patients, all of whom were under 15 years of age, and it is suggested that 
the operation be postponed until at least the age of 15. The results following revision 
were unsatisfactory. In 11 the hearing was made worse. In view of the foregoing 
results revisions are now no longer done. 


De Amicis, E. Deafness in var der Hoeve’s Syndrome (with 3 Case Reports), 
Arch ital. otol. 41: 543, 1950. 
The case of a woman aged 42 years and those of her two sons, all of whom 
exhibited the van der Hoeve syndrome, are reported. 


De Amicis, E. Fenestration and Aseptic Postoperative Labyrinthitis, Oto-rino- 
laryng. ital, 18: 235, 1950. 

The semicircular canal of a dog and pigeon were operated upon. The author 
reports that incomplete capsular perforations regularly provoke aseptic inflammatory 
reactions in the labyrinth. He believes that histamine-like substances cause these 
reactions and that they are occasioned by the trauma. They tend to be limited to 
the area affected by the trauma. Irreversible sensory lesions seldom occurred. 


Del Bo, M. Morphogenesis and Morphology of the “Fissula ante Fenestram” in 
the Human Labyrinthine Capsule, Arch. ital. otol. 41: 403, 1950. 

The author believes that the ‘‘fissula ante fenestram” possesses a nutritional 
function during fetal life. Since the otosclerotic lesion in the labyrinthine capsule 
tends to invade the fissula area, it may be that the cartilage underlying the fissula 
is involved in the origin of the otosclerotic process. 


De Ment, J., and Jump, E. B. Anodic Decalcification of Mineralized Tissue, Science 
112: 438, 1950. 

“This is a preliminary report of studies on methods and means for the anodic 
decalcification of such normal mineralized tissues as teeth, bone, eggshell, coral, 
mollusk shell, and such pathologic calcified tissues as osteomata and ectopic calci- 
fications.” Bone and teeth may be decalcified by this method. Even whole teeth 
may be decalcified in as little as 10 to 15 hours. The article should be read for 
details. 
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Denes, P., and Naunton, R. F. The Clinical Detection of Auditory Recruitment, 
J. Laryng. & Otol. 64: 375, 1950. 


The authors describe a method for detecting recruitment based on the measure- 
ment of the rate of change of loudness with changes in intensity of the test sound. 
Like the Békésy, Liischer, etc., tests, this is based on the difference limen principle. 
In the authors’ “DL” test the intensity difference for loudness is measured by 
applying two sounds of like frequency to one ear and measuring the minimal 
detectable change in loudness at two intensity levels, the lower being 4 or 5 db. 
over threshold and the upper level being 44 or 45 db. over threshold of the ear 
being tested. Recruitment is present if the difference limen remains the same or is 
increased with the increased intensity. Recruitment is absent if the difference 
limen decreases with the increase in intensity. A special instrument for this “DL” 
test is described. The authors believe that this test has many advantages over the 
loudness balance tests and the other recruitment tests because it is simple and 
measures recruitment in one ear and is quickly performed. 


De Sanson, R. D. Comments on the Past, the Present, and the Future of the 
Surgical Treatment of Otosclerosis, Rev. brasil. oto-rino-laring. 19: 35, 1951. 


Diibendorfer, E. Gustatory Disturbances After Operations for Otosclerosis, 
Thesis, Zurich, 1949, p. 35. 


Fabbi, F. The Behavior of the Posterior Labyrinth During and Immediately 
After the Fenestration Operation, Oto-rino-laring. ital. 18: 79, 1949. 


The behavior of the postoperative labyrinthine nystagmus during and immedi- 
ately following the fenestration operation was studied in nine patients for more than 
a year and in four patients soon after operation. In the nine patients there was a 
homolateral horizontal nystagmus of the second degree present prior to the opening 
of the endosteal layer of the lateral semicircular canal. A burr was used. There 
was horizontal rotary nystagmus of a third degree toward the side not operated on 
coincident with the opening of the perilymphatic space. In the four patients in 
whom the fenestration was done with a gouge there was a nystagmus of 2 degrees, 
also directed toward the side not operated on immediately following the opening of 
the perilymphatic space. After the operation if there was aseptic serous labyrinthitis 
nystagmus was toward the homolateral side for three to five days. However, in 
the patients in whom the labyrinth was infected the nystagmus was to the opposite 
side for 8 to 10 days. The improvement of the hearing was good in the first instance 
and poor in the second. 


Farrior, J. B. The Fenestration Operation—Indications, Technique and Results : 
Analysis of 214 Operations, Eye, Ear, Nose & Throat Month. 29: 367, 1950. 


The author analyzes 214 cases of fenestration. He describes his technique, 
which is a combination of the techniques of several operators. He favors wide 
removal of the mastoid following the original Lempert technique and that advocated 
by Shambaugh. 
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Fowler, E. P. Emotional Factors in Otosclerosis, Laryngoscope 61: 254, 1951. 


For many years the author has been under the impression that in many families 
with otosclerotic deafness the eldest of the siblings in each family is the most likely 
to be affected ; also, that in large families, and especially if there is a lapse of several 
years before the youngest is born, the youngest is frequently the one with oto- 
sclerosis. He discusses certain pertinent environmental influences in connection 
with this thesis and tabulates his observations in 224 cases of otosclerosis as to the 
age of onset and the relative incidence in the oldest, middle, and youngest siblings. 
The statistics support his thesis that the immediate underlying factor in otosclerosis, 
and, in fact, any auditory neural deafness incidental to it, is causable by autonomic 
dysfunction, stasis, anoxia, etc., as outlined in this paper. The author also outlines 
what can be done about it from the prevention standpoint. 


Fowler, E. P., and Fowler, E. P., Jr. An Explanation of Certain Types of Tinni- 
tus and Deafness, Laryngoscope 60: 919, 1950. 


The authors set forth important criteria for correlating emotional and somatic 
factors and discuss the effect of vascular stasis in depriving the tissues of oxygen, 
sugar, and other metabolites and the interference with the removal of waste and 
heat from the tissues, the ultimate effect of which is irritation or degeneration in 
the more susceptible elements involved. They believe that understanding of the 
sludging of the blood is of great importance. 


It should not be surprising that emotional episodes, remembered or forgotten, suppressed or 
evaded, are usually a determining factor in emotional problems, and that they can set up the 
reactions described. We have frequently been permitted to correlate them with the onset of, 
and with variations in, tinnitus and deafness. 

We wish to point out that vessel contraction, sludging, and the accompanying phenomena 
can affect not only the neural elements in the ear (and elsewhere in the body) but also nonneural 
tissues, even the bones, and here we have a promising lead for investigations in connection with 
the etiology of otosclerosis. 

Sludge is encountered in many diseases and disorders of the body. How does it happen that 
it is not always accompanied by tinnitus and deafness? One reason is that there are many kinds 
of sludge and sludging phenomena, and varying time factors involved: moreover, the prior 
presence of sludging, its degree and the prior stability and health of the organ are of impor- 
tance. In studying the vessels and the sludging phenomena, the size, shape, consistency, com- 
pressibility, spacing, and rate, and continuity of flow are important. Heredity and previous 
trauma from injury or disease will determine whether sludge lingers and produces local disorders, 
or pours through the vessels freely to organs where microscopic blocks may produce no 
symptomatology. 

Now that we have learned something about the phenomena accompanying sludging we know 
in which direction our investigations and treatments should be directed. We already possess 
one means for controlling the phenomena, and more will be forthcoming. They will be discussed 
in a future report. 


Goffen, B. S.; Fitzpatrick, L. J.. and Wood, P. M. Control of Bleeding During 
Fenestration and Similar Operation by Sympathetic Block Anesthesia, Anesth. 
& Analg. 29: 340, 1950. 


The rationale of the procedure is based upon the fact that vasodilatation occur- 
ring in the blocked area is more or less compensated for by vasoconstriction 
occurring in other areas. Before operation the patient is given sedatives: ~ Local 
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infiltration is used. When indicated, meperidine (demerol®) hydrochloride or 
morphine is administered intravenously. With the use of this procedure bleeding 
during the operation has been minimal in a large percentage of instances. 


Guild, S. R. Symposium on the Histology and Pathogenesis of Otosclerosis : 
Incidence, Location and Extent of Otosclerotic Lesions, Arch. Otolaryng. 
52: 848 (Dec.) 1950. 


Histologically, otosclerosis is found in one-eighth of all white women and in 
one-sixteenth of all white men, much less frequently in American Negroes. There 
are no clinical symptoms in seven-eighths of the cases of histological otosclerosis. 
Usually the otosclerotic bone about the stapedial foot plate does not supplant the 
whole of the annular ligament. The following arguments are cited against Anson’s 
and Bast’s conceptions: “(1) Frequent occurrence of otosclerotic foci outside the 
seat of predilection; (2) some of the foci, anterior to the oval window are not in 
contact with the fossula ante fenestram.” The influence of nutritional disturbances 
is discussed: “(a) otosclerosis is unilateral in 25-30% of the cases, (b) if it is 
bilateral, the foci are not always symmetrical.” The question is still not answered 
as to the cause of the onset or the spread of the otosclerotic lesions. 


Hall, I. S. The European Contribution to the Treatment of Otosclerosis, Tr. Am. 
Acad. Ophth. Supp. p. 7, Dec. 1949. 


The author now uses a one-stage technique with a postauricular approach. 
Recently he has used the “contact technique.” The endosteum is penetrated along 


the inferior edge of the fenestra with a burr and the superior edge made very thin. 
The lid is then reflected superiorly, leaving a clean fenestra and a membranous 
canal which projects above the surfaces and enables a firm contact to be made with 
the skin flap. The author is of the opinion that when the hearing is initially lost, 
the loss is due chiefly to a disturbance of the labyrinthine fluids. 


Hall, I. S. The Fenestration Operation and Its Results, Acta oto-laryng. 40: 192, 
1951-1952. 


The author discusses the techniques of approach but emphasizes his belief that 
the simpler the technique, the more effective it will be. He does not subscribe to 
the belief that the operation is only for those whom it is possible to render “socially 
adequate.” One should estimate in terms of the patient’s surroundings what the 
improvement of 20 to 30 db. is likely to accomplish in the particular environmental 
conditions of the patient. He believes that in the near future one will be able to 
perform the revision operation with better results. An improvement in hearing 
maintained for two years, while useful in assessing the value of a change in tech- 
nique, should not be regarded as a permanent improvement in hearing. Five years 
is a more reasonable interval. “I have found that approximately 5% of cases have 
deteriorated during the third year, irrespective of the technique used.” 


Hall, I. S. History of the Fenestration Operation, Acta oto-laryng. 40: 117, 1951- 
1952. 


345 


FOWLER—OTOSCLEROSIS 


Hall, I. S. and Millar, A. M. Hemostasis in the Fenestration Operation, J. Laryng. 
& Otol. 64: 233,1950. 


Essentials for success are hemostasis and immobility of the patient. Although 
local anesthesia is not popular in the British Isles and does not permit movement 
of the head, it is best for hemostasis. Intravenous administration of thiopental 
(pentothal” ) sodium, with adequate premedication, has been the authors’ method 
of choice. Experience proved that arteriotomy to control blood pressure was 
cumbersome, time-consuming, and not without danger. This method was discarded. 
Ischemia can be produced with comparative safety by high spinal block. The fall 
in pressure is dependent on the number of segments in the spinal cord affected. 
The authors carry out intubation under direct vision, with the patient connected to 
the anesthetic apparatus with the absorber in circuit and with oxygen flowing at 
the rate of 1,000 ml. per minute to ensure tissue saturation before the pressure 
falls. Intrathecal injection is then made into the second lumbar space (heavy 
dibucaine [nupercaine”| hydrochloride, 0.5 to 2 ml.). The exact dosage varies 
with the build and blood pressure of the patient. A high level of anesthesia is 
obtained by supplemental “barbotage.” The operating table is tilted so that the 
head is slightly down to maintain better the cerebral circulation. In order to prevent 
strain or coughing, thiopental sodium is administered intravenously. Every 15 
minutes blood pressure, pulse, and respiratory readings are taken. If the blood 
pressure fall is insufficient, matters cannot be improved without interrupting the 
operation and repeating the intrathecal injection. The authors have never found 
it necessary to do this. When the fall in blood pressure was excessive (in three 
cases it could not be read), the arterial pulse at the wrist could not be felt. However, 
the apex beat remained forceful, there was no cyanosis, and the respiration, though 
slow, was considered good. The capillary circulation was satisfactory, and the skin 
remained dry and warm. Response to an injection of methamphetamine (methe- 
drine® ) hydrochloride was immediate, and at no time was there any real cause for 
alarm. Although the blood pressure may remain low for 1% hours, it then begins 
to rise slowly and to reach average normal in from two to three hours. 


Herrmann, A. Improvement of Hearing by Surgical Means, Arch. Ohren- Nasen- 
u. Kehlkopfh. 156: 269, 1950. 


The reason that the fistula usually closes is that it is funnel-shaped and its 
thick edges facilitate cone formation; also, when it is covered by the flap, the 
accumulation of serum is conducive to connective tissue formation and adhesions. 
On the other hand, polishing the edges of the fistula down to a thin lamina tends 
to interfere with the formation of callus. Adhesions may be operated upon with 
the use of local anesthetic, and in some cases removal of the malleus and incus 
will produce considerable improvement in hearing acuity. In cases in which such 
intervention is without result the fenestration operation may be successful in 
improving the hearing. The author has operated on both central or peripheral, 
purulent or nonpurulent perforation of the drum membrane, monaural or binaural. 
He removes the ossicles and adhesions and carries out Sourdille’s technique. This 
technique permits the making of a fistula, if necessary. His results have often been 


satisfactory. 
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Holmgren, G.; Uehlinger, E., and Vetter, H. Artificial Bone Defects: Experi- 
ments on the Roof of the Rabbit’s Skull, Acta oto-laryng. 38: 195, 1950. 


It was found that keeping the bone defect free from bone dust and blood and 
polishing the edges tended to prevent bone regeneration. Lead, as such, did not 
inhibit osteogenesis, but polishing the rim with smooth metal burrs (whether gold, 
silver, or steel) did have inhibitory effects. 


Hulk, J., and Jongkees, L. B. W. Vestibular Examination in Cases of Otosclerosis, 
J. Laryng. & Otol. 64: 126, 1950. 


Thirty per cent of the authors’ patients complained frequently of unsteadiness 
while walking and dizziness on stooping. The cupulograms (obtained from van 
Egmond, Groen, and Jongkees) showed in most cases a deviation in vestibular 
reactions. Typically there was a raised threshold and reactivity for after-sensations. 
There was a higher threshold for nystagmus and an increased reaction at higher 
impulses (a steeper graph than in normal conditions). 


Hutchinson, B. G. Anesthesia for Fenestration Operation, Brit. M. J. 1: 1077, 1950. 


Hutchinson, C. A. Points Concerning the Postero-Superior Fenestration 
Approach, J. Laryng. & Otol. 64: 198, 1950. 


Jakabfi, I.; Gal, I., and Végh, L. The Cholinesterase Activity of the Serum in 
Cases of Otosclerosis, Pract. oto-rhino-laryng. 13: 34, 1951. 


Twenty patients with otosclerosis showed no significant difference from healthy 
persons in their serum acetylcholine metabolism. 


Jongkees, L. B. W. Preaural Tympanic Surgery (Popper’s Approach), Acta oto- 
laryng. 38: 498, 1950. 

The preaural supra-tympanic approach to the spatium supratympanicum has some advantages 
and some disadvantages. Slight operative damage, quick healing, and very slight postoperative 
vertigo are the main advantages. Difficult technique, little gain for tones of high pitch (especially 
4000 Hz), the chance of infection of the closed mastoid cells, and the site of the fenestra at the 
lowest point of the operative field are the main disadvantages. 

The one-year results of 25 cases of fenestration according to this technique are described. 

In some selected cases of early cholesteatoma or polyposis of the attic, the Popper approach 
seems very promising. 


Juers, A. L. Otosclerosis in Identical Twins: A Review and Report of 2 Addi- 
tional Pairs, Ann. Otol. Rhin. & Laryng. 59: 205, 1950. 


After a review of the genetics and the history of identical twins previously 
reported by several authors cases of two additional sets of twins are reported. One 
pair of twins revealed a marked history of otosclerosis, and the increase of the 
deafness was approximately equal in the two twins. In the other pair of twins there 
was a family history negative for otosclerosis, but otosclerosis developed in one 
twin, while the other has retained good hearing. In the twin with the otosclerosis 
deafness the onset occurred during a severe illness following childbirth. Her normal- 
hearing twin sister has had several pregnancies without effect upon her hearing. 
The blood chemistry in these twins showed no significant variation. 
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Juers, A. L.; Derlacki, E. L., and Shambaugh, G. E. Chronic Progressive Deaf- 
ness, Including Otosclerosis and Diseases of the Inner Ear: Review of 1947 
Literature ; Summaries of the Bibliographic Material Available in the Field 
of Otolaryngology, Arch. Otolaryng. 51: 422 (March) 1950. 


Kashiwado, T.; Iino, G.; Tokunaga, T., and Oohashi, I. The Influence of the 
Fenestration Operation of the Labyrinth on the Cochlear Electric Response, 
Yokohama Med. Bull. 1: 1, 1950. 

Cochlear potentials in guinea pigs and cats diminished after removal of the 
structures in the middle ear and obstruction of the fenestras with petrolatum. In 
such cases the potentials reappeared after the fenestration of the external canal. 


Kashiwado, T., and others. The Effect of Fenestration Operation on the Cochlear 
Microphonics in Animal Experiments, J. Oto-Rhino-Laryng. Soc. Japan 53: 


349, 1950. 


Believing that if the fenestration operation for otosclerotic deafness improved 
the hearing, the cochlear microphonics, which are reduced by removal of the tym- 
panic membrane and ossicles, could also be improved by the fenestration operation, 
the authors experimented on cats and guinea pigs and produced the expected 
results. 


Klotz, G. Sourdille’s Operative Method, Acta oto-laryng. 40: 239, 1951-1952. 


The author discusses the surgical problems of otosclerosis, the roles of the 
labyrinthine fistula, the tympanical neosystem (Sourdille), and the interaction of 
the two fundamental elements; the conceptions of Sourdille are expounded, and 
the indications and conditions for operation, the avoidance of operating in cases 
of slight loss of deafness until after medical treatment has been tried, and some 
cases in which the condition may be improved even when a shouted voice is only 
perceivable at a short distance are described. He calls attention to Gray’s work 
and to the fact that Sourdille thinks that there is some analogy between otosclerosis 
and chronic rheumatic deformations and that one could apply the methods employed 
in antirheumatic therapy to otosclerosis, particularly the massaging of the Eustachian 
tube mucous membrane and musculature by means of peritubal manipulations and 
intratubular catheterizations. 


Kopetzky, S. J. The Heritage in Otosclerotic Deafness, Bull. New York Acad. 
Med. 26: 274, 1950. 


Biochemical blood pathological factors are presented pertaining to the immediate 
ancestors of deafened and deaf-mute children, including blood values of the children. 
Heretofore the factors which were transmitted in the blood lines of otosclerotic 
patients were unknown. 

The children upon whom report is made without exception presented hyper- 
pyruvemia, indicating that they inherited a defective mechanism in carbohydrate 
metabolism, concerned with the diphosphothiamine-protein item of the vitamin B 
group. Because of the deficiency cholinesterase is out of control, and the nerve 
mediator, acetylcholine, is handicapped or destroyed. Cochlear and vestibular dys- 
function results exhibiting nerve perception failure upon functional examination and 
often vestibular instability, also. 
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The secondary phase in the development of cellular pathology occurs because 
of the production of pathology at the local level (the acoustic end-organ) because 
of the existence of hypercholesteremia, which brings about lipid deposits due to 
faulty fat metabolism in the arterioles and capillaries, inducing anoxia of these parts. 
This stems from the carbohydrate metabolism mechanics’ defect primarily, and 
secondarily it places the intermediate carbohydrate metabolism in imbalance, with 
a resultant abnormal osteoblastic and osteoclastic cellular activity, producing bone 
rarefaction and new bone deposits abnormally placed in the layers of the otic capsule. 

These blood studies make comprehensible the phases of otosclerotic pathology 
in their successive evolutionary phases once an irritant factor has played its part 
in patients having a heritage of these factors in their biochemical enzymatic and 
coenzymatic interactions. Enzymatic biochemical dysfunctions precede the develop- 
ment of cellular pathology. 


Kopetzky, S. J. A Study of the Deafness Heritage in Otosclerosis, Arch. Otolaryng. 
52: 397 (Sept.) 1950. 


This subject is discussed in the preceding abstract. 


Kos, C. M., and Reger, S. N. Selection of Patients for Fenestration Surgery, Arch. 
Otolaryng. 51: 707 (*Aay) 1950. 


The authors place emphasis on bone conduction and think that this is more 
important than the age of the patient in determining conditions most suitable for 
fenestration. They believe that otosclerosis deafness may be present without stapes 
fixation and that fixation may take place either at the malleoincudal articulation 
or by the lenticular process of the incus fusing with the head of the stapes. The 
authors warn against “revisions” of fenestrations. They prefer to operate on the 
opposite ear, provided that after the original operation the hearing did not fall 
below the preoperative level. 


Laferla, S. Anesthesia in the Fenestration Operation, Arch. ital. otol. (Supp. 3) 
61: 75, 1950. 


General anesthesia is preferred to local anesthesia. Preliminary intravenous 
administration of thiobarbiturate is done and is repeated later, if necessary. This 
is followed by induction with 50% oxygen and nitrogen monoxide with the use of a 
face mask and a semiclosed circuit and with or without means for reabsorbing the 
carbon dioxide. 


Leiri, F. Is There an Electrochemic Factor in the Pathogenesis of Otosclerosis ? 
Acta oto-laryng. 39: 395, 1951. 


In this paper is pointed out a wavemechanical factor in the pathogenesis of otosclerosis, 
namely the “Substratum” for wavemechanical phenomena, which according to Eddington, repre- 
sents the deepest level of knowledge regarding the matter—in my opinion regarding not only 
the inorganic matter but also the living one. This negative charge is an “electronplasma” being 
due to the difference in velocities between the fast electrons and the more slowly moving positive 
ions. The constant negative charge can produce electrolysis and electrophoresis, which electro- 
chemical actions explain the bone-nests of otosclerosis. 

There are basic similarities between electromagnetic oscillations of different regions of the 
spectrum, the differences being only quantitative as to frequency. The views concerning the 
results of high frequency vibrations may therefore be applicable to lower frequencies as are the 
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acoustic ones, provided that they are active for a sufficiently long time and comprehensive as 
are the muscular action currents from great parts of the body while using the divining rod. It 
seems as if iontophoresis is a method by which the ear can be electro-chemically influenced. 


Lempert, J. An Analytical Survey of the Evolutionary Development of the Fen- 
estration Operation, Tr. Am. Otol. Soc. 38: 55, 1950. 


The main technical points are concerned with the following : 


(1) The thinnest portion of the flap should cover the fenestra gap; (2) invagination into the 
fenestra is to be done by direct vision and by a specially devised metal invaginator; (3) contact 
and adhesion are induced by a moist cotton inlay; (4) the intramastoid wound dressing covers 
the inlay and holds the invaginated portion in the original position; (5) the paraffin-impregnated 
mesh gauze is removed on the 7th day, the gauze dressing on the 9th and the cotton inlay on the 
12th day. 


Lempert, J. An Analytical Survey of the Evolutionary Development of the Fen- 
estration Operation, Acta oto-laryng. 40: 122, 1951-1952. 


Lempert, J. The Permanently Patent Fenestra Nov-Ovalis, Laryngoscope 61: 215, 
1951. 


In 100 cases in which there was no initial hearing improvement the fenestra 
was found to be closed in 28 and patent in 72. In the latter the skin flap was found 
to be invaginated into the lumen of the fenestra and adherent to its rim. In those 
instances in which the fenestra was closed this was not the case. In the patent 
fenestras the membranous labyrinth was not adherent to the flap. Because of these 
findings the author now invaginates the tympanomeatal flap into the fenestra and 
places a cotton plug inlay over the area. This procedure, he believes, facilitates the 
creation of adhesions between the flap and the fenestral margin. . 


Lindsay, J. R. The Influence of Systemic and Local Factors on the Development 
of Otosclerosis, Tr. Am. Acad. Ophth. Supp., p. 23, 1950. 


No investigations have shown any definite relationship between otosclerosis and 
other general constitutional disorders. Heredity is implicated, and it is probable 
that otosclerotic activity may in some instances be activated by constitutional dis- 
turbances, i. e., pregnancy, chronic otitis media, etc. A common hereditary constitu- 
tional factor is suggested by the definite relationship among blue sclera, fragilitas 
ossium (osteogenesis imperfecta), and otosclerosis. With the exception of osteitis. 
deformans and otosclerosis, the endosteal and enchondral layers of the otic capsule 
are resistant to most general bone diseases. 


Lovino, M., and Franciosi, A. Treatment of Otosclerosis with Radium, Boll. Soc. 
med.-chir. Modena 51: 22, 1951. 


In seven patients subjected to 400 r in the auditory canal the result was negative 
in four, the disease temporarily disappeared in one, and a 10 to 20 db. improvement 
was obtained in two, but all but 5 db. of this was lost within a month. There 
appeared to be an improvement in the perception of speech, which persisted for 
more than a year. The only side-effect was a redness of the tympanic membrane 
and of the skin of the external auditory meatus, with some itching for about a 


month. 
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Martin, H. Contralateral Amelioration After Fenestration, J. méd. Lyon 31: 833, 
1950. 


The author considered the following conditions necessary for improvement in 
the hearing after fenestration: sufficient functioning of the inner ear, a patent bony 
fistula, and an operation which was performed on the ear first attacked by the 
otosclerosis. The author illustrates his theory by describing the results in nine 
cases. He believes that the fenestration operation is incapable of producing a 
greater improvement in the opposite ear than in the one operated on. 


Martin, H. Improvement of the Contralateral Ear in Fenestration, Bull. oto-rhino- 
laryng. 1: 188, 1950. 


Nine cases are reported, with an improvement by both air conduction and bone 
conduction in the hearing of the contralateral ear. The author points out that as 
in the ear operated upon, objective and subjective improvements do not necessarily 
coincide. The author states that to obtain a contralateral improvement, it is neces- 
sary that the ear primarily affected by the otosclerosis be operated upon. As a 
hypothesis for this contralateral improvement, the author suggests that there are 
central reflexes influencing the neurovascular factors causing otosclerosis. 


Martin, H. Inclusion of Acrylic and Fenestration, Ann. oto-laryng. 66: 623, 1949. 


The author believes that, in spite of careful techniques, only 15 to 70% of the 
fistulas remain patent. He uses a perforated piece of acrylic placed in the fistula 
to prevent its closure. This is well tolerated, and there is a diminution in the fre- 
quency of postoperative labyrinthitis. Moreover, the perforated plug does not 
appear to impair the hearing. 


McHugh, H. E., and Shambaugh, G. E. Histologic Study of the Temporal Bone 
of a Patient with Otosclerosis Who Had a Fenestration Operation 22 Months 
Prior to Death, Acta oto-laryng. 39: 5, 1951. 


1. The histologic study of a temporal bone twenty-two months after a fenestration operation 
confirms the pre-operative clinical diagnosis of stapes fixation due to otosclerosis. 

2. The presence of a patent fenestra, indicated during life by maintained hearing improvement, 
is confirmed by histologic examination. 

3. Confirmatory evidence is indicated for the surgical principles employed in gaining this 
favourable result, namely: (a) enchondralization of the fenestra, (b) the micro-immaculate 
removal of bone dust particles with the help of continuous suction-irrigation and the operating 
microscope, (c) careful preservation of the endosteal membrane up to sharp margins of the 
fenestra to permit union with the skin flap over the “domed” fenestra, and (d) utilization of the 
inhibiting influence of squamous epithelium on osteogenesis by a glove-like fit of the thin skin 
flap to the edges of the domed fenestra. These features all appear to have contributed to a patent 
fenestra twenty-two months after operation. 


Meltzer, P. E. Indications of Revision of the Fenestration Operation, Acta oto- 
laryng. 40: 219, 1951-1952. 


The author describes the results following revision as follows : 


The results following revision to date have not been very satisfactory. At one time I stated 
that I believe that hearing improvement to the practical level was obtainable in 20% of the 
patients, and in perhaps 15 or 20% the hearing could be improved to a higher degree than before 
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the revision, but never reaching the practical level. I stated that this was a conservative estimate. 
I would now change my figures and say that perhaps 25 to 30% reach the practical level of 
hearing and that perhaps another 10% to 15% are improved though not to the practical level, 
in well selected cases which were operated upon under high power. It is my opinion that there 
is definitely a greater danger of the hearing being made worse following revision, more so 
than at the time of the original operation. In spite of my rather discouraging remarks about 
revision, I still feel that it is a procedure that must be continued if we are to learn anything 
about the cause of failures. I am quite optimistic as regards the future of revisions in well 
selected patients with the use of the newer type of Lempert designed microscope. One will be 
able to perform manipulations within the perilymph space heretofore considered to be risky 
and dangerous. 

If one is to perform revisions, he will have to exercise good judgment in the selection of 
the case for revision and particularly he will have to learn when not to tinker with the tissues 
unnecessarily if he is not to do more harm than good. In quoting these figures as to percentages, 
I quote from my own results of revisions and it would be unfair to state that this is the over-all 
picture as regards this operation. 


Menck-Thygesen, P. Bilateral Failure of the Acoustic Nerve Following Uni- 
lateral Fenestration, Acta oto-laryng. 39: 210, 1951. 


After fenestration in the left ear of a patient 28 years of age in August, 1949, 
no improvement in his hearing was obtained. The right ear was operated upon in 
March, 1950, using Lempert’s technique. The bone was found to be sclerotic, and 
the dura hung low. Owing to poor visualization, the membranous canal was 
injured. Facial twitchings were observed during the operation, and facial paresis 
followed it. After operation there was bilateral total deafness. A detailed account 
is given of the various neurological, psychiatric, and general investigations, all of 
which have resulted in no significant findings. The author discusses the early 
improvement in hearing often reported as occurring in the ear not operated on and 
the opinion of some that it is due to stimulation of the vestibular nucleus. The author 
states, “no description, let alone explanation, of the phenomenon that the function 
of the acoustic nerve on the opposite side may be paralyzed is to be found.” This 
case supports the theory that the fenestration operation may affect the contralateral 
ear in either a positive or a negative way. 


Meurman, Y. Contribution to the Analysis of Fenestration Results, Acta oto- 
laryng. 38: 291, 1950. 


The author’s approach is described, and the results obtained are compared with 
102 fenestrations, 13 done by Lempert’s technique, 24 by Popper’s, and the 
remainder by the author’s. The bone conduction was found to be improved in about 
52%. The superior tone limit was raised in a few instances. 


Meurman, Y. and Pursianen, K. E. The Fistula Symptom After Fenestration: 
Considerations and Reflections on Its Various Issues, Arch. Ohren- Nasen- u. 
Kehlkopfh. 160: 1, 1951. 

After fenestration there is regularly present the fistula symptom. However, 
there may be no nystagmus elicitable or an irregular or a reverse nystagmus. This 
condition is explained by locating the fistula directly over the ampulla or to the 
utricular side of it. 
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Miodoiski, J. and Gans, H. Discussion of the Surgical Treatment of Otosclerosis, 
Acta oto-laryng. 38: 159, 1950. 


The authors report five cases in which the patients were reoperated upon of the 
100 cases previously reported, which increases the number of cases in which improve- 
ment was seen from 76 to 81. In the majority of instances in the cases in which 
there was improvement the fistula test gave positive results. 


Mol, H. The Dynamic Behavior of the Ear After the Fenestration Operation, 
Acta oto-laryng. 39: 409, 1951. 


The author has built a loudness scale that ascribes sounds, instead of figures, 
to the loudness sensations at different pressure levels. He plots the sensations 
along an arbitrary vertical axis and the corresponding pressure levels along the 
horizontal axis and obtains a graph he calls the “dynamogram.” Normal ears show 
linear dynamograms, although the slope of the line is not the same for all ears. 
“Tender” ears show steep dynamograms. The author is of the opinion that the 
slope of the dynamogram is controlled by the intra-aural musculature, especially 
the stapedius, but that the organ of Corti also plays a role. The protective action 
of the muscular contractions should not be overrated because they are slow when 
confronted with suddenly applied pressure peaks, as in explosions. When the stapes 
is fixed and also after the fenestration operation, if the incus is removed, the stapes 
cannot regulate the middle ear sound transmission system. There is a possibility 
of using the dynamogram as a sign for the fixation of the ossicular chain because 
the dynamogram must become steeper if the mobility of the chain is limited by 
fixation. 


Nassuphis, P. Otosclerosis and Spinal Fluid, Arch. Ohren- Nasen- u. Kehlkopfh. 
156: 221, 1950. 


In 27 cases of otosclerosis following suboccipital puncture improvement was 
observed objectively in four cases and was still noticeable after a month. There 
was subjective improvement in three cases, and tinnitus was diminished in seven 
instances. 


Nassuphis, P. Results of the Otosclerosis Operation: Dural Stripping Above the 
Tegmen Tympani by Wittmaack’s Method, Acta oto-laryng. 39: 217, 1951. 


The following abstract by Hutchinson appeared in Excerpta Medica XI, 
Vol. 5, No. 2, 1952. 


Wittmaack’s operation aims at raising the dura and with it the cerebrum from the anterior 
surface of the pyramid and up over the arcuate eminence and then dividing the vein accompany- 
ing the great superficial petrosal nerve through the tegmen tympani thus interrupting retrograde 
blood flow from the carotid plexus or the middle meningeal to the bony labyrinth in the region 
of the foramen ovale. This is thought to arrest the otosclerotic process and prevent further 
deterioration of hearing. 

The operation is not unduly difficult, and provided care is taken to avoid injury to a dural 
vessel running in a shallow bony groove on the inner surface of the skull, there is no haemorrhage 
save such as comes from the divided vein, and this is automatically arrested when the dura is 
allowed to fall back into place. The operation should be performed at an early stage of the dis- 
ease as soon as its progressive character is established. 

Only 203 cases had a complete follow-up. In 112 of these (55.1%) the hearing has remained 
unchanged, while in 91 cases it has deteriorated, but in 26 of these 112 cases the hearing in the 
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unoperated ear has shown no further deterioration; this raises doubt as to whether the disease 
process was not already halted before operation and all such cases should therefore be omitted. 
We are accordingly left with 86 cases (i. e. about 48.6%) in which there has been no postopera- 
tive deterioration whereas hearing in the unoperated ear has certainly deteriorated. 

As regards the effect in tinnitus: in 48 of the operated cases there is now no tinnitus, in 42 
it is reduced, in 12 the effect is unknown, in the remainder it remains unaltered. The only opera- 
tive dangers appear to be the possibility of haemotympanum (and of otitis media should infection 
supervene), haematoma of the soft tissues, and very rarely facial paresis as the result of haemor- 
rhage. 

‘Dural stripping’ performed at an early stage of the disease does not preclude a subsequent 
fenestration should the former prove a failure. On the other hand a prophylactic ‘dural stripping’ 
may in suitable cases render the complicated fenestration operation unnecessary. 


Newman, E. B., and Rechtschaffen, J. S. Roentgenologic Visualization of the 
Semicircular Canals in a Case of Paget’s Disease, Am. J. Roentgenol. 63: 210, 
1950. 

Heretofore the demonstration of the semicircular canal shown roentgenographi- 
cally has not been described in Paget’s disease. However, probably owing to marked 
osteoporosis of the temporal bones and to increased osteosclerosis of the osseous 
labyrinths, excellent visualization of the semicircular canals is produced. 


Nilsson, G. The Immediate Improvement of Hearing Following Fenestration 
Operation: A Preliminary Report, Acta oto-laryng. 39: 329, 1951. 


In 15 patients a preliminary improvement in hearing was noted immediately on 
opening the labyrinth. This occurred for both air conduction and bone conduction. 
The removal of the incus and head of the malleus was not followed by significant 
threshold changes for either air conduction or bone conduction. It was thought 
that after fenestration the sound waves reached the inner ear chiefly through the 
fenestra. In a few instances in cases of typical otosclerosis and little or no loss in 
cochlea function no gain in hearing was observed immediately after operation 


or later. 


Ombrédanne, M. A Special Fenestration Technique for Otosclerosis, Ann. oto- 
laryng. 66: 439, 1949; Acta oto-rhino-laryng. belg. 3: 361, 1949. 
The author’s technique employs a total removal of the tympanum and ossicles. 
A complete skin graft is then applied over double fenestras, one in the semicircular 
canal and one in the promontory. In the case reported within three months the 
hearing had improved to 43%. 


Ombrédanne, M. Special Fenestration Technique for Otosclerosis, Ann. oto- 
laryng. 67: 673, 1950. 


This is a follow-up report on a case in which the patient was operated on by 
the author’s technique and reported upon previously. The patient could hear average 
normal conversational voice. “The hearing gain was 79%.” <A second patient 
underwent a bilateral operation (Aubry-De Lima) on the left side and the author’s 
operation on the right side. The hearing gain in the left ear was 26%, and in the 


right ear it was 29%. 
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Pearson, E. The Effect of Pregnancy on Otosclerosis, dnn. West. Med. & Surg. 
5:477, 1951. 
Pregnancy causes a progression in otosclerosis estimated at from 20 to 60%. 
It is more likely to do this during the first pregnancy. Except in very rare cases, 
it is unwarranted to recommend the termination of pregnancy and sterilization. 


Powell, W. E. The Fenestration Operation for Otosclerosis, East African M. J. 
28: 109, 1951. 
A history and description of the Lempert technique, with an analysis of 10 cases, 


are presented. 


Rius, M. Fenestration and Weber's Test, An. oto-rino-laring. Uruguay 20: 113, 
1950. 

The author believes that Weber's test is useful for postoperative observations 
following fenestration operations. (a) When there was a definite benefit from 
the operation, total lateralization to the ipsolateral side was observed; (b) when 
there was only a slight benefit, this was coincidental with a partial lateralization ; 
(c) serous effusion with a positive fistula symptom or labyrinthitis with a negative 
fistula response occurred with lateralization toward the side operated on. 


Rollin, H. The Surgical Treatment of Otosclerosis, Arch. Ohren- Nasen- wu. 
Kelkopfh. 156: 248, 1950. 

Wittmaack’s operation based on the theory that venous congestion is the cause 
of otosclerosis is employed in the hope of halting the progress of the otosclerotic 
process. The percentage of successful operations is given as 50%. The operation 
may be performed in the early stages of otosclerosis. Fenestration is resorted to 
only when a more serious degree of deafness has supervened. 


Rosen, S. Tympanomeatal Membrane in the Fenestration Operation: Its Relation 
to Bony Closure of the Fenestra, Arch. Otolaryng. 52: 930 ( Dec.) 1950. 


The author uses a variation in the usual technique to do away with the bone 
spicules to the portion of the inner surface of the flap which is to cover the fenestra. 
He separates the skin from the posterior bony wall from the level of the mastoid 
cortex externally to the cavity of the middle ear internally before beginning any 
bone work. The skin may be easily peeled from the underlying bone by a dull 
periosteal elevator or, better, an ordinary manicure orange stick with rounded edges. 

Twenty-four specimens of meatal skin were thus resected and were shown by 
roentgenograms to be entirely free from any bony particles. When Lempert’s 
technique is used, particles of bone adhere to the periosteal surface of the tympano- 
meatal flap and may cause osteogenetic closure. 


Riiedi, L. Results of Surgical Treatment of Otosclerosis, Praxis 39: 529, 1950. 


Riiedi, L.; Schneider, R.; Egli, P., and Perk, P. Results of the Retro-Aural 2 
Stage Fenestration Operation for Hearing Impairment Due to Otosclerosis, 
Acta oto-laryng. 40: 226, 1951-1952. 
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The authors’ summary follows: 
Within 3 years 104 fenestrations have been made. A practical restoration of the hearing 
occurred in the group of the ideal + suitable cases. 
Y% year p.op. in 51 of 54 operated cases 
1 year p.op. in 38 of 40 operated cases 
2 years p.op. in 18 of 19 operated cases. 


After the addition of the borderline cases the total results deteriorate somewhat : 
Y4 year p.op. 82 of 104 operated cases 
1 year p.op. 67 of 84 operated cases 
2 years p.op. 26 of 35 operated cases. 


The failure consists of 14 fenestrations with insufficient hearing gain, 4 fenestrations with 
secondary closure of the fistula and 3 fenestrations with p.op. labyrinthitis and deafness. Facial 
palsy and intracranial complications do not occur. 

The success of the operation depends on the course of the p.op. labyrinthitis serosa, which is 
caused beside others through the inflammatory reaction of the flap. To diminute this danger, a 
retroaural two-stages-fenestration has been used. The making of the fenestra takes place within 
a dry, completely epithelialized cavity, which has been formed during the first stage. 


Riiedi, L.; Schneider, R.; Egli, P., and Perk, P. Results of the Retro-Aural 2 
Stage Fenestration Operation in Otosclerosis, Pract. oto-rhino-laryng. 12: 365, 
1950. . 

The authors report upon 107 cases in which Sourdille’s two-stage method was 


employed and Thiersch grafts were used. The operative cavity was reopened after 
two months, the tympanomeatal flap lifted from over the ampulla, and the fenestra- 


tion completed. “In 90% serviceable restoration of hearing was obtained.” 


Salem, W. The Use of a Perforated Acrylic Mold in Fenestration, Rev. brasil. oto- 
rino-laring. 19: 1, 1951. 


Saltzman, M., and Ersner, M. S. Threshold of Feeling in the Fenestrated Ear, 
Arch. Otolaryng. 51: 667 (May) 1950. 


In the fenestrated ear the threshold of feeling was lowered and more markedly 
in the frequency zone between 2048 and 4096. The authors believe that acoustic 
trauma may be held accountable for the loss in acuity for the higher tones in fenes- 
trated ears, which loss is often seen some months or years after the operation. 


Seligman, E., and Shambaugh, G. E., Jr. Otosclerosis of the Osseus Horizontal 
Semicircular Canal, Ann. Otol. Rhin. & Laryng. 60: 375, 1951. 


Otosclerosis of the osseous horizontal semicircular canal is an occasional finding during the 
fenestration operation. It is seen more frequently in cases with some cochlear nerve involvement, 
suggesting that the more extensive the otosclerotic bone lesion, the more likely is the nerve to 
degenerate. 

The prognosis following fenestration is slightly poorer when a focus is found in the semi- 
circular canal, probably because of the greater nerve involvement in these cases. 

The observation that the endosteal membrane is an effective limiting membrane to osteogenic 
encroachment on the lumen of the canal may be made use of to help to prevent closure, by 
“endosteum-hemming” of the fenestra. In this technic the endosteal membrane from the mouth of 
the fenestra is folded over the sharp knife-like edges of the completed fenestra, to insure contact 
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with the periosteum of the flap, and primary healing of the cut bone edge. The endosteal mem- 
brane hemming the margins of the fenestra acts as a limiting membrane helping to prevent 
osseus closure. 


Shambaugh, G. E., Jr. Audiologic Studies of Failures, Acta oto-laryng. 40: 211, 
1951-1952. 


The author presents the following conclusions : 

1. Failure of a fenestration operation may be defined as a result that falls short of the 
anticipated hearing improvement, as estimated from the pre-operative tests. 

2. The most important cause for failure at the present time is post-operative serous labyrin- 
thitis. Control of bleeding, prevention of infection, and the use of elastic sponge packing help to 
minimize this cause for failure, but the entire answer has not been found. 

3. Osteogenic closure has become a minor cause for failure, with the technic now used. 

4. Poor selection of cases and accidents at operation account for very few failures at this time. 

5. Labyrinthine hydrops and increased cochlear nerve degeneration are occasional unavoid- 
able causes for failure. 


Shambaugh, G. E., Jr. Histamine in Treatment of Certain Types of Headache and 
Vertigo Following the Fenestration Operation, drch. Otolaryng. 51: 781 
(June) 1950. 


Fulness, pressure, dizziness, and pains around the ear operated on, with or with- 
out tinnitus, occurring after operation may have an abrupt onset or may be delayed 
for months or years following the fistula operation. The author prescribed very small 
doses of histamine to be administered subcutaneously (0.05 to 0.1 ml. histamine 
solution varying from 1 in 1,000,000 to 1 in 1,000,000,000 dilution). Weekly 
injections were administered, one to four weekly. Improvement was reported in 
61% of the cases. The author concludes that this syndrome is similar to Méniere’s 
syndrome complex, hydrops being produced by histamine vasospasm. A stihistamine 
drugs were ineffective in these conditions. The histamine solution was given by 
mouth under the tongue in some instances. A salt-free diet is advisable as an 
additional therapeutic procedure. 


Sham)augh, G. E., Jr. Long Term Hearing Results in Fenestration Surgery, 
Acta oto-laryng. 40: 180, 1951-1952. 


There has been a general impression that the perceptive loss of otosclerosis follows the stapes 
fixation after a certain length of time, and that it might therefore be due in some way to the 
prolonged effects of a blocked oval window. Actually we have learned that there is absolutely 
no constant relationship between the conductive loss of otosclerosis and the perceptive loss. In 
some cases the nerve deafness comes first in which case the correct diagnosis of otosclerotic 
nerve deafness cannot be made unless and unti! the stapes becomes fixed at a later date. In some 
cases the perceptive loss and the loss due to stapes fixation begin simultaneously, while in others 
the stapes becomes firmly ankylosed with little or no cochlear nerve involvement whatever for 
as long as 10 or 15 years. 

It was also generally assumed that deterioration of the cochlear nerve, once begun in a case 
of otosclerosis, was a steady and inexorable process. This too we have found is not true. 


In conclusion the author states: 


1. Evidence is presented in favor of Siebenmann’s hypothesis that the cochlear nerve degen- 
eration of otosclerosis is due to the diffusion of toxic products from the pathologic bone where 
the focus reaches the endosteum of the cochlea. 
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2. Increased cochlear nerve degeneration does not occur in either the operated or the unoper- 
ated ear in the great majority of cases followed for 5 to 10 years after operation. When it does 
occur, it is more common in the unoperated ear. The reason for this is not known, but Sieben- 
mann’s hypothesis suggests an explanation. 

3. Osteogenic closures with loss of all of the regained hearing have been a minor cause for 
failure in cases operated after July 1943 at Northwestern University. 

4. Partial loss of the regained hearing occurred in about one-fifth of the cases followed for 
5 to 10 years after fenestration. Some of these are believed due to osteogenic narrowing of the 
fenestra, some to post-operative hydrops, and some to cochlear nerve degeneration, while in 
others no probable cause could be determined. 

5. The majority (70%) of fenestrated cases followed for 5 to 10 years after surgery maintain 
without appreciable change the level of hearing attained at the one-year post-operative test. 


Shambaugh, G. E., Jr. Present Status of the Technic of the Improved Fenestration 
Operation, Acta oto-laryng. 40: 152, 1951-1952. 


Experimental studies suggest six basic factors that control osteogenesis after the fenestration 
operation : 


. Removal of all particles of bone from the fenestra. 
. Enchondralization of the fenestra. 
. Covering the fenestra with a tightly-fitting skin flap. 
. Endosteum-hemming the fenestra. 
. Burnishing the bone around the fenestra. 
. Prevention of fibrosis in the fenestra. 
Experimental studies and clinical observations suggest three basic factors concerned with 
the production of post-operative serous labyrinthitis : 
1. Hemorrhage into the labyrinth. 
2. Sterile traumatic inflammation of the plastic flap over the fenestra. 


3. Infection. 


Shambaugh, G. E., Jr. Pure Tone and Controlled Speech Tests in the Election of 
Cases for Fenestration, Acta oto-laryng. 40: 199, 1951-1952. 


The author’s conclusions are listed as follows: 


1. The air conduction audiogram in partial stapes ankylosis (uncomplicated) shows a tilt with 
better hearing for high than for low tones. 

2. The air conduction audiogram in complete stapes ankylosis (uncomplicated by nerve involve- 
ment) assumes a more horizontal position. 

3. Bone conduction audiometry under good test conditions is as reliable as air conduction 
audiometry. 

4. The bone conduction audiogram in pure stapes ankylosis shows a notching that is partially 
reversible by fenestration, and that is believed to be a mechanical effect of stapes ankylosis. 

5. The actual cochlear nerve response of a patient with otosclerosis is determined by subtract- 
ing the mechanical otosclerotic notch from the bone conduction audiogram. 

6. The air-borne gap measures the conductive component of the hearing loss (after correct- 
ing for the otosclerotic notch). 

7. The maximum conductive hearing loss of stapes ankylosis is 55 to 60 decibels for the speech 
frequencies. 

8. The fenestration operation leaves an unrestored residue of conductive loss of 20 to 30 deci- 
bels, an average of 25 decibels. 

9. The probable result of a successful operation may be calculated by drawing a curve 25 
decibels below the corrected bone conduction curve. 
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10. The probable gain from a successful operation depends upon the air-bone gap in that case. 

11. The speech reception and discrimination tests are useful in confirming and supplementing 
the information obtained from the pure tone air and bone audiograms. 

12. The pure tone air and bone audiograms are adequate for reaching a precise estimate of 
the probable result of a successful fenestration in the usual patient with clinical otosclerosis. 
This presupposes the employment of proper precautions in making audiograms, including instru- 
ments calibrated to give a zero curve in a group of normal hearing adults, both by air and by 
bone; quiet inside sound-proofed testing rooms; personnel trained in the ascending technic for 
determining the threshold, using the tone interrupter constantly (rather than a continuous tone), 
and using proper masking where indicated. 


Shambaugh, G. E., Jr., and Carhart, R. Contributions of Audiology to Fenestra- 
tion Surgery: Including a Formula for the Precise Prediction of the Hearing 
Result, A. M. A. Arch. Otolaryng. 54: 699 (Dec.) 1951. 


In conclusion the authors state: 


1. With proper precautions, bone-conduction audiometry is as consistent as air-conduction 
audiometry. 

2. The air-conduction curve of stapes ankylosis shows an early “stiffness tilt” and a later 
“mass flattening.” 

3. The bone-conduction curve of stapes ankylosis shows a mechanical notching, largely 
reversed by fenestration. To ascertain the true cochlear reserve of a patient with otosclerosis, 
the bone-conduction audiogram should be corrected by adding 5 db. to the frequency 512, 10 to 
1024, 15 to 2048, and 5 to 4096. 

4. The air-bone-conduction gap measures the conductive component of the hearing loss. With 
a gap of less than 35 db. operation is contraindicated. An ideal patient has a maximum air- 
bone-conduction gap of 55 to 65 db., in addition to good cochlear reserve (corrected bone-conduc- 
tion curve within 5 db. of the 0 line). 

5. The fenestration operation leaves a “residue of unrestored conductive hearing loss” of 
20 to 30 db. 

6. The predicted result of a successful fenestration operation will be a curve 25 db. below 
the corrected bone-conduction curve. 

7. Comparisons of the performance of the fenestrated ear with that of the hearing-aid-aided 
ear show that in ideal “A” patients surgery is the rehabilitative procedure of choice. In less 
suitable cases the results of surgery tend to be inferior to the hearing aid in volume of hearing 
though superior in clarity. 


Shambaugh, G. E., Jr., and McHugh, H. E. Histologic Observations on Fenes- 
trated Human Ears: Part I. Temporal Bone Studies in 2 Fenestrated Patients, 
Tr. Am. Acad. Ophth. Supp., July, 1951. 


1. In 2 fenestrated patients who came to autopsy, the clinical diagnosis of otosclerotic stapes 
ankylosis was substantiated. 

2. In both patients histologic examination demonstrated the success of the surgical technic 
employed in creating a fenestra that remained widely patent for one year in one case, and twenty- 
two months in the other. 

3. The failure of the first operation was probably due to the bleeding into the labyrinth with 
serous labyrinthitis. It has been our experience that there is as a rule less bleeding with local 
anesthesia than with any form of general anesthesia, including pentothal as used in this case. 
Local anesthesia, therefore, seems to be the anesthesia of choice for fenestration surgery. 

4. The clinical diagnosis in case 2 of high frequency cochlear nerve degeneration complicating 
otosclerotic stapes ankylosis was confirmed by the histologic findings in the basal turn of the 
cochlea. 
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5. The histologic findings in case 2 are consistent with Siebenmann’s theory of the patho- 
genesis of the cochlear nerve degeneration of otosclerosis. 


Smith, A. B. Developments in the Surgery of the Labyrinth, Edinburgh M. J. 
56: 255, 1949. 


The author regards the fenestration operation as more likely to produce results 
in the older age groups in contrast to the young with active otosclerosis in whom 
osteogenesis tends to occur and defeat the object of the operation. A small bony 
oval window frame obtained from a mastoid cell was devised to prevent this too 
active bone growth. In spite of the many difficulties encountered, the author, in 
one case, was “completely successful.” The hearing was definitely improved. He 
hopes that if this bone graft becomes firmly united to the edges of the fenestra, 
its small natural opening will remain patent. In Meénieére’s disease in preference 
to the destruction of the labyrinth by alcohol or other means manual removal of 
the membranous labyrinth is advocated. 


Strémme, O. The Duration of Discharge After Fenestration Operations in Rela- 
tion to the Size of the Cell System of the Mastoid Process, Acta oto-laryng. 
37: 551, 1949. 


Forty patients were studied after the fenestration operation. It was found that 
the more extensive the cell system in the mastoid process, the longer was the dura- 
tion of the postoperative discharge. The discharge was in proportion to the size of 
the mastoid cells, averaging for the small, medium, and large 9.2, 18.6, and 27.3 
weeks, respectively. 


Swanson, C. A. Endaural Surgery of the Temporal Bone, Laryngoscope 59: 984, 
1949, 


An account of the origin and development of the endaural approach is presented. 
Twenty-five cases of otosclerosis in which the patients were subjected to the fenes- 
tration operation are reported. 


Tamari, M. J., and Cutler, M. H. Blood Pressure Changes in Fenestration, Ann. 
Otol. Rhin. & Laryng. 59: 179, 1950. 


Blood pressure variations were observed in 68 patients with otosclerosis and in 
two patient with Méniére’s disease. Particular attention was given to changes 
occurring at the moment of the labyrinthotomy. A chisel was used to avoid heating 
effects, and adequate medication and local anesthetic were used to control emotional 
reactions. It is concluded that there is usually a fall in blood pressure and some- 
times an alarming fall. Sources of error in interpretation and observations on 
children suffering from labyrinthine dysfunction due to meningitis are discussed. 


Tanton, B. W. Fenestration of the Internal Ear with Analysis of 33 Cases, Canad. 
M. A. J. 62: 368, 1950. 


Thomas, R. Fenestration Operation: Experience of First 96 (Consecutive) 
Cases, J. Laryng. & Otol. 65: 259, 1951. 


The author suggests that those people who have been subjected to the “neo- 
fenestrators” might well discuss their problems. Impressive results have ben pro- 
duced in the hospitals in England. The author believes that 80% show a “useful 
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gain” in the hearing. Postoperative perforation injuries to the flap, granulation, etc., 
are discussed. His technique followed closely the Cawthorne plan, with some per- 
sonal modifications. Although the results have largely justified the operation, he 
states that “the surgeon has been the cause of the failures.” 


Thurlow, W. R.; Davis, H.; Walsh, T. E., and Eldert, E. A Third Statistical 
Study of Auditory Tests in Relation to the Fenestration Operation, Laryngo- 
scope 61: 124, 1951. 

The interrelationship between the speech tests and pure-tone tests in over 100 
additional fenestration operations is given, so that the results varied but little from 
those reported previously by these authors. The articulation score was higher when 
the lists were given by “live voice” as compared with the recorded voice. The size 
of the fenestra appeared to have no significant correlation with the degree of hearing 
improvement. 


Venker, J. L. Three Years of Surgical Treatment for Otosclerosis: Results of 250 
Cases, Ztschr. Laryng. Rhin. Otol. 29: 56, 1950. 


Vetter, H. Fenestration, Technic and Results, Acta oto-laryng. 40: 247, 1951-1952. 


The author follows the general rules of the technique outlined by most surgeons 
but adds a few changes of his own. He believes that to judge correctly the results 
from the fenestration operation, one should compare the audiograms with the 
average curve of each age group. 


Vogel, K. Anatomical Changes in the Middle Ear Due to Congenital Atresia of 
the Auditory Canal Observed at Fenestration, HNO 2: 309, 1951. 


Three cases are reported. In the first there were a normal pneumatized mastoid 
and aditus, a large antrum, and practically normal incus and stapes. However, the 
malleus was replaced by a bony outgrowth from the meatal wall at the level of the 
drum membrane. In the second case both ears were operated upon. There was an 
absence of the middle ear; also, in the third instance the middle ear was absent. 
These findings call attention to some of the hazards involved in fenestration. In 
the second case bilateral postoperative facial paralysis occurred but subsequently 
cleared up. 


Vogel, K. Fenestration in Congenital Atresia, NO 1: 542, 1949. 


With the use of local anesthesia the author found an incus almost normally 
mobile, a short and delicate long process, and a short process bent downwards. The 
tympanum seemed wide ; the stapes, normal. Its mobility was not commented upon. 
The lateral semicircular, as well as the facial, canal was well developed and demar- 
cated. On opening the antrum conversational voice previously heard at 10 cm. now 
was heard at 0.5 meter. As it was not possible to prepare a tympanomeatal flap, 
a Thiersch graft was prepared and sustained in position with petrolatum gauze. 
A new auditory meatus was constructed. After operation conversational speech 
was heard at 5 meters and at 0.5 meter. Five weeks following operation the meatus 
tended to close, requiring continual treatment. The case is being reported because 
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children with this defect should be operated upon as early as possible, but the ten- 
dency of the new-formed meatus, as well as the fenestra, to close would seem to be 
greater in children than in adults. 


Walford, A.S.H. A Note on the Method of Opening the External Semicircular 
Canal in the Fenestration Operation, J. Laryng. & Otol. 65: 521, 1951. 


The author believes that his technique facilitates making a very large opening, 
with a consequent better visualization of the membranous canal and the removal of 
visible bone dust. On each side of the canal and parallel with its long axis two 
“lines of fracture” are made with a fine diamond-polishing burr. These lines are 
brought together by two short lines at right angles to the long axis of the canal. 
They need not be as deep as in the commonly used techniques. However, they must 
be deep enough to reveal the slight dark or blue color of the membranous contents 
of the canal. Saline solution is used to wash away the bone dust, and the canal is 
opened with a long thin 1 mm. gouge applied parallel to and between the “lines of 
fracture.” The gouge must be tapped gently with the mallet. The immediate 
result seems satisfactory, but the technique has been used for only two years. 


Wardale, A. The Fenestration Operation for Otosclerosis: A Preliminary Report 
of 100 Cases, New Zealand M. J. 49: 16, 1950. 


Watzke, D. and Bast, T. H. The Development and Structure of the Otic (Endo- 
lymphatic) Sac, Anat. Rec. 106: 361, 1950. 


Although the human otic labyrinth acquires adult size at mid-term, the otic sac 


increases to three times its mid-term size in late fetal or postnatal life. After mid- 
term the otic duct and sac bend almost to a right angle, whereas in the early fetal 
stage they lie in a straight line parallel to the crus commune. The epithelium of 
the sac is columnar, and there is a tendency for its nuclei to be near the free border 
of the cells. This situation might indicate a resorptive function. The proximal 
and medial portions of the otic sac are rugose and rich in venous supply. Perhaps 
owing to extreme stretching of the sac, the opposing epithelia in some instances are 
observed to be fused, but at such fusion points some sacs may be invaded by vascular 
connective tissue, in which case interruptions in the continuity of the epithelial 
sac may be produced. 


Wever, E. G. Recent Investigations of Sound Conduction: II. The Ear with 
Conductive Impairment, Tr. Am. Otol. Soc. 38: 107, 1950. 


A hypothesis is set up based upon the physical conditions covering the action 
of the sound-conduction mechanism at different stages of otosclerosis. With a loss 
of no more than 20 db. the sound vibrations are still transmitted by the ossicular 
mechanism, but less energy is taken up by the drum membrane, and much is wasted 
in overcoming the increased frictional resistance. With a loss of 30 db. the ossicular 
and round window routes to the cochlea are approximately equal, but there are 
phase interactions between the two routes. At certain frequencies destructive inter- 
ference occurs. When the impedance causes a loss of more than 30 db., the round 
window becomes of importance. When the oval window is finally completely 
closed, it greatly interferes with the effectiveness of the round window as a port 
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of entry for sound, and the hearing is much depressed. The fenestration operation 
causes a remobilization of the cochlea fluid by permitting the round window to again 
function. When the “transformer action” is lost, the hearing can be improved 
only to within about 28 db. of the average normal. However, it may be improved 
to within 20 or even 10 db. or more if a favorable phase interaction occurs between 
the fenestral and round window sound routes. This condition at most can create 
a gain of no more than 6 db. If such persons have originally enjoyed high normal 
hearing, their level is still 28 db. below this high normal. 


Wolff, D. Otosclerosis: Hypothesis of Its Origin and Progress, Tr. Am. Acad. 
Ophth. Supp., Nov.-Dec., p. 11, 1950. 


The author believes that otosclerosis has no specific origin, but because of clinical, 
vasomotor, or allergic disorders it interferes with the blood supply in the labyrinthine 
capsule. She bases this theory on her histological studies. The constitution of the 
individual patient will determine the ultimate histological changes resulting from 
these factors. She argues that since vascular pathological conditions tend to be 
bilateral, this condition tends to cause the otosclerosis to be bilateral. 


Wolff, D. Symposium on the Histology and Pathogenesis of Otosclerosis: Oto- 
sclerosis: Hypothesis of Its Origin and Progress, Arch. Otolaryng. 52: 853 
(Dec.) 1950. 


The author is of the opinion that otosclerosis results from impaired peripheral 
circulation. She calls attention to the simultaneous occurrence of otosclerosis and 
nodular periarteritis, blue scleras, or gargoylism. 


Woods, R. R. Bone Conduction in Otosclerosis, Arch. Otolaryng. 51: 485 ( April) 
1950. 


After fenestration most ears showed an average improvement in bone conduction 
of about 11.4 db.; the contralateral ears not operated upon showed no significant 
change. The improvements occurred chiefly in those cases in which the bone con- 
duction was below the average normal line before operation. There was no improve- 
ment noted in bone conduction unless the air conduction was brought up to a good 
level after the operation. In one instance there was a return of the bone conduction 
to the preoperative level following closure of the fistula. The author believes that 
the bone-conduction loss in clinical otosclerosis is not wholly due to “secondary 
cochlear degeneration.” 


Wullstein, H. Operative Methods for Improvement of Hearing and Prophylaxis in 
Otosclerosis and Adhesive Processes, and Their Results, Arch. Ohren- Nasen- 
u. Kehlkopfh. 156: 252, 1950. 


With the use of local anesthesia, the hearing was tested and the operation was 
carried out. Several fistulas were closed with “paladon” plug after 84% months. 
However, the fistula closed with excessive connective tissue. Because of the state- 
ments of some authors that otosclerosis sometimes shows little or no progress in 
antrotomized ears the author employed antrotomy in several instances and exposed 
the semicircular canals down to their enchondral bone layer. In some cases he 
placed a flap of muscle periosteum in the antrum; in some cases, bone splinters. 
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The operation is believed to cause hyperemia, which has been thought by a few 
people to exercise a favorable influence on the otosclerotic process. The author 
reports 23 patients operated upon in the way described. In nine of these the hearing 
was considerably improved. The contralateral ear (the ear not operated upon) 
also generally showed a marked improvement following the operation. In most 
cases the tinnitus disappeared. The author also reports that in some cases with 
adhesive processes the operation produced good results. 


Zangemeister, H. E. About Recruitment: A Simplified Method of Measurement 
and Its Evaluation for the Diagnosis of the Function, Particularly for the 
Indication for Fenestration Operation, Acta oto-laryng. 38: 484,1950. 


The author’s summary follows: 


Aiter explaining recruitment phenomenon as well as referring to its supposedly anatomical 
physiological foundations the technical measuring methods mostly used at present to define 
recruitment phenomenon are described. 

Afterwards a simplified method, the speech-amplifying test, the so-called Sprachverstarker- 
priifung, is described, in order to prove the compensation effect, which is similar to the speech- 
audiometer generally used in America. With the aid of a simple commercial tubal condenser 
it is possible to obtain a quick ascertainment of the recruitment, which is sufficiently reliable for 
practical diagnosis. 

Using a series of typically diagnosed definite hearing defects the results obtained by the 
test method are shown, and their value for the differential diagnosis is discussed. 

The experiences collected by this simplified method from comprehensive material of all sorts 
of hearing defects in the course of time give evidence of the following: definite disturbances in 
the area [of the conduction of the stimuli to the organ of Corti] show the same behaviour as 
definite disturbances in the area of the [conduction of the stimuli from the organ of Corti] i. e. 
the appearance of the recruitment phenomenon can in neither case be observed. 

In contrast to the aformentioned recruitment phenomenon can be found regularly with all 
those hearing defects which are due, according to our knowledge up to now, to an injury of the 
corti organ. Furthermore, to show the practical use of the simplified measuring method of the 
recruitment phenomenon for the indication position of the fenestration operation for otosclerosis, 
53 operations and their evaluation are discussed. 

The result is, that a minimum hearing ability for a whisper of about 1 meter distance in the 
case of the simplyfying test is necessary to obtain a usable functional operational success. 


The possible origin of mistakes is also pointed out. 


It is recommended to reexamine this method with regard to its reliability for 
ascertaining the indications for fenestration operation. 
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Special Reports 


HEARING AIDS ACCEPTED BY THE COUNCIL ON PHYSICAL MEDICINE AND REHABILITATION 
OF THE AMERICAN MEDICAL ASSOCIATION 


AS OF MARC 


Audicon Models 400 & 415 
Mfr., National Earphone Co., Inc. 
20 Shipman St. 
Newark 2, N. J. 


Audiotone Model 11 
Mfr., Audio Company of America 
5305 N. Sixth St. 
Phoenix, Ariz. 


Audivox Model Super 67 
Mfr., Audivox, Inc.—Successor to Western 
Electric Hearing Aid Division 
123 Worcester St. 
Boston 18 


Aurex Models L & M 


Mfr., Aurex Corporation 
1117 N. Franklin St. 
Chicago 10 


Beltone Mono-Pac Model M 
Beltone Symphonette Model 


Mfr., Beltone Hearing Aid Co. 
1450 W. 19th St. 
Chicago 8 


Cleartone Models 500 & 700 


Cleartone Regency Model 
Mfr., American Sound Products, Inc. 
1303 S. Michigan Ave. 
Chicago 5 


Dahlberg Model D-1 
Dahlberg Junior Model D-2 
Dahlberg Model D-3 
Dahlberg Model D-4 


Mfr., The Dahlberg Company 
Golden Valley 
Minneapolis 22 


Dysonic Model 1 
Mfr., Dynamic Hearing Aids, Inc. 
149 Church St. 
New York 7 
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Electro-Ear Model C 
Mfr., American Earphone Co., Inc. 
10 E. 43rd St. 
New York 17 


Gem Models V-35 & V-60 
Mir., The Gem Ear Phone Co., Inc. 
50 W. 29th St. 
New York 1 


Goldentone Models 25, 69, & 97 
Mfr., Johnston Hearing Aid Mfg. Co. 
708 W. 40th St. 
Minneapolis 8 


Distr., Goldentone Corporation 
708 W. 40th St. 
Minneapolis 8 


Maico Model J 
Maico Quiet Ear Models G & H 


Maico UE Atomeer 
Mfr., The Maico Company, Inc. 
21 N. 3rd St. 
Minneapolis 1 


Mears (Crystal & Magnetic) Aurophone 
Model 200 


Mfr., Mears Radio Hearing Device 
Corporation 

1 W. 34th St. 

New York 1 


Micronic Model 303 
Micronic Model Mercury 


Micronic Star Model 
Mfr., Audivox, Inc—Successor to Western 
Electric Hearing Aid Division 
123 Worcester St. 
Boston 18 
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Microtone Classic Model T-9 


Microtone Models T-10, T-612, & 45 
Mfr., The Microtone Company 
Ford Parkway on the Mississippi 
St. Paul 1 


National Cub Model (C) 


National Model D (Duplex) 


National Standard Model (T) 


National Star Model (S) 


National Ultrathin Model 504 


National Vanity Model 506 


106 S. 7th St. 
Philadelphia 6 


Normatone Model C 


Mfr., Johnston Hearing Aid Mfg. Co. 
708 W. 40th St. 
Minneapolis 8 


Distr., Normatone Hearing Aid Co. 
22 E. 7th St. 
St. Paul 1 


Otarion Model E-4 


Otarion Models F-1, F-2, & F-3 


Otarion Models G-2 & G-3 
Mfr., Otarion, Inc. 
4757 N. Ravenswood Ave. 
Chicago 40 


Paravox Model D (Top-Twin-Tone) 


Paravox Model J (Tiny-Myte) 


Paravox Model XTS (’Xtra-Thin) 


Paravox Model Y (YM, YC, & YC-7) 
(Veri-Small) 

Mfr., Paravox, Inc. 

2056 E. 4th St. 

Cleveland 15 


Radioear All-Magnetic Model 55 


Radioear Model 62 Starlet 


HEARING 


Mfr., National Hearing Aid Laboratories 


Televox Model E 


AIDS 


Radioear Model 72 


Radioear Model 82 (Zephyr) 


Radioear Permo-Magnetic (Multipower) 


Radioear Permo-Magnetic (Uniphone) 
Mfr., E. A. Myers & Sons, Inc. 
306 Beverly Rd. 
Mount Lebanon 
Pittsburgh 16 
Distr., Radioear Corporation 


Rochester Models R-1 & R-2 

Mfr., Rochester Acoustical Laboratories, 
Inc. 

117 Fourth St., S. W. 

Rochester, Minn. 


Silvertone Models J-92 & P-15 
Mfr., Johnston Hearing Aid Mfg. 
Company 
708 W. 40th St. 
Minneapolis 8 


Distr., Sears, Roebuck and Co. 
925 S. Homan Ave. 
Chicago 7 


Solo-Pak Model 99 


Mfr., Solo-Pak Electronics Corp. 
Linden St. 
Reading, Mass. 


Sonotone Models 900, 910, 920, 925, 940, & 966 


Mfr., Sonotone Corporation 
Elmsford, N. Y. 


Super-Fonic Hearing Aid 
Mfr., American Sound Products, Inc. 
1303 S. Michigan Ave. 


Chicago 5 


Mfr., Televox Mfg. Company 
1307 Sansom St. 
Philadelphia 7 
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Telex Models 97, 99, 200, 300-B, 400, 500, 952, 
& 1700 


Mir., Telex, Inc. 
Telex Park 
St. Paul 1 


Tonamic Model 50 


Mfr., Tonamic, Inc. 
12 Russell St. 
Everett 49, Mass. 


Tonemaster Cameo Model 


Tonemaster Model Royal 


Mfr., Tonemaster, Inc. 
400 S. Washington St. 
Peoria 2, IIl. 


Unex Midget Models 95 & 110 


Unex Models 200 & 230 


Mfr., Nichols & Clark 
Hathorne, Mass. 


ARCHIVES OF 
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Vacolite Models J & J-2 
Mir., Vacolite Company 
3003 N. Henderson St. 
Dallas 6, Texas 


Western Electric Models 65 & 66 
Mfr., Audivox, Inc—Successor to Western 
Electric Hearing Aid Division 
123 Worcester St. 
Boston 18 


Zenith Miniature 75 
Zenith Model Royal 


Zenith Model Super-Royal 
Mfr., Zenith Radio Corporation 
5801 W. Dickens Ave. 
Chicago 39 


(All the accepted hearing devices have vacuum tubes.) 


Accepted hearing aids more than five years old have been omitted from this list for brevity. 


TABLE HEARING AIDS 


Ambco Hearing Amplifier (Table Model) 
Mfr., A. N. Brooks Company 
684 S. Bonnie Brae St. 
Los Angeles 5 


Aurex Semi-Portable 
Mfr., Aurex Corporation 
1117 N. Franklin St. 
Chicago 10 


Precision Table Hearing Aid 
Mfr., Precision Hearing Aids 
5157 W. Grand Ave. 
Chicago 39 
Sonotone Professional Table Set Model 50 


Mir., Sonotone Corporation 
Elmsford, N. Y. 
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News and Comment 


1953 SCHOLARSHIP IN PLASTIC AND RECONSTRUCTIVE SURGERY 


The Foundation of the American Society of Plastic and Reconstructive Surgery announces 
the regulations of the Fourth Annual Scholarship Contest : 

1. The contest is restricted to residents in training, and plastic surgeons who have 
been in practice no longer than five years. 

2. Two main prizes are offered, each consisting of a six-month plastic surgery 
scholarship with active assistantship and full maintenance in a number of selected 
leading services. 

3. The subject matter of the essay must be the result of some original, either clinical 
or laboratory, research in plastic and reconstructive surgery and about 5,000 
words in length. 

4. Traveling expenses between the services in the United States will be allotted. 

5. A silver plaque or certificate of honorable mention is also offered for a winning 
essay in senior classification to contestants active in practice of plastic and 
reconstructive surgery for more than five years. 

6. Manuscripts will not be accepted by the Award Committee after Aug. 1, 1953. 

The winning essays will appear on the program of the Annual Meeting of the American 
Society of Plastic and Reconstructive Surgeons, Inc., to be held at Coronado, Calif., Nov. 2-6, 
1953. 

For further information write to the Award Committee, % Jacques W. Maliniac, M.D., 
Chairman, 30 Central Park South, New York 19. 


AMERICAN ASSOCIATION FOR CLEFT PALATE REHABILITATION 


The annual meeting of the American Association for Cleft Palate Rehabilitation will be held 
at the Atlanta-Biltmore Hotel, Atlanta, Monday and Tuesday, April 27 and 28. The program 
will include special sectional meetings in the areas of medical-surgical problems, dental- 
prosthetic-orthodontic problems, and speech-psychology-education-social work. Motion pictures 
and special exhibits relating to cleft palate rehabilitation will be shown throughout the conven- 
tion. The meeting will be open to any person with an interest in cleft palate rehabilitation. 
Further information about the program may be obtained from Dr. Willard T. Hunnicutt, 302 
Medical Arts Building, Atlanta. Further information about membership in the Association 
may be obtained from the secretary, Dr. Jack Matthews, 1617 Cathedral of Learning, University 
of Pittsburgh, Pittsburgh 13. 


THE AMERICAN LARYNGOLOGICAL ASSOCIATION MEETINGS 


The American Laryngological Association has announced the following program to be 
held April 26-27, 1953 at the Roosevelt Hotel, New Orleans. 


Primary Plasma Cell Tumors of the Upper Air Passages, Clyde A. Heatly, M.D. 

Mesenchyme of the Nose and Sinuses, Aubrey G. Rawlins, M.D. 

Primary Amyloid Disease of the Larynx, Julius W. McCall, M.D. 

The Laminagraph as an Aid in the Diagnosis of Diseases of the Larynx, LeRoy A. Schall, M.D., 
and A. S. MacMillan, M.D. (by invitation). 

Clinical Significance of Laryngeal Keratosis as a Premalignant Lesion, F. J. Putney, M.D., and 
John J. O’Keefe, M.D. (by invitation). 

Carcinoma-in-Situ of the Larynx, Alden H. Miller, M.D., and Russell Fisher, M.D. (by invitation). 

Chordoma: Final Report and Re-Evaluation of Treatment, Henry B. Orton, M.D. 

Neurilemmoma (Schwannoma) of the Larynx, L. Chester McHenry, M.D. 

Hemilaryngectomy and Subtotal Laryngectomy with Immediate Skin Graft, Frederick A. Figi, M.D. 

Treatment of Hyperplastic Sinusitis, Francis W. Davison, M.D. 

Pharyngeal and Laryngeal Phenomena of Vascular Origin, French K. Hansel, M.D. 

Precision Bronchology: A Must in Thoracic Surgery, Robert E. Priest, M.D. 

Surgical Complications of Diverticulum of the Pharynx, Kenneth A. Phelps, M.D. 

Realism in the Surgery of the Tonsils and Adenoids, Charles D. Blassingame, M.D. 

Recent Items on Anesthesia of Interest to Laryngologists, John Adriani, M.D. (by invitation). 
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A. ARCHIVES OF OTOLARYNGOLOGY 


AMERICAN BOARD OF OTOLARYNGOLOGY 


The American Board of Otolaryngology will conduct the following examinations in 1953: 
April 20-24, 1953, Roosevelt Hotel, New Orleans; Oct. 5-9, 1953, the Palmer House, Chicago. 


THE AMERICAN LARYNGOLOGICAL, RHINOLOGICAL, AND 
OTOLOLOGICAL SOCIETY, INC., MEETINGS 
The following program has been announced by The American Laryngological, Rhinological, 
and Otological Society, Inc., for their meetings to be held April 28-30, 1953 at the Roosevelt 
Hotel, New Orleans. 


Tuesday, April 28, 1953 

9:30 Presidential Remarks 
Francis E. LeJeune, M.D., New Orleans 

Or Introduction of Guest of Honor 
Charles A. Thigpen, M.D., Montgomery, Ala. 

9: . Low Tone Deafness from Eighth Nerve Section (with slides) 
Harold Schuknecht, M.D., Chicago (By invitation) 
Richard Woellner, B.A., Chicago (By invitation) 
Bronchogenic Carcinoma: The Role of the Bronchoscopist in Its Early Diagnosis 
Alton Ochsner, M.D., New Orleans (By invitation) 
The Formation of a Hearing and Speech Center 
Gordon D. Hoople, M.D., Syracuse, N. Y. 
Louis M. DiCarlo, Ph.D., Syracuse, N. Y. (By invitation) 
The Role of Rhinoplasty in Rhinology 
Maurice H. Cottle, M.D., Chicago (By invitation) 
Laryngeal Stenosis: Corrective Plastic Procedure for Failures Following Bilateral 

Abductor Paralysis Surgery (motion picture) 

DeGraaf Woodman, M.D., New York 
Discussion 
Robert C. McNaught, M.D., San Francisco, Calif. 
G. S. Fitzhugh, M.D., Charlottesville, Va. 


Wednesday, April 29, 1953 
In Memoriam 
Carcinoma of the Oral Cavity: Treatment by Dissection in Continuity (motion picture) 
Hans von Leden, M.D., Chicago (By invitation) 
Anatomical and Functional Considerations in Temporal Bone Surgery 
Julius Lempert, M.D., New York 
Neurofibromas of the Larynx: Report of Cases (Motion Pictures) 
Frederick A. Figi, M.D., Rochester, Minn. me 
David B. Stark, M.D., Rochester, Minn. (By invitation) 
The Identification and Clinical Significance of Large Phagocytes in the Exudates of 
Acute Otitis Media and Mastoiditis 
William T. K. Bryan, M.D., St. Louis 
Transoral Arytenoidectomy for Bilateral Vocal Cord Paralysis 
Fred Z. Havens, M.D., Rochester, Minn. 


Thursday, April 30, 1953 


The Selection of Hearing Aids as an Office Procedure 

Werner Mueller, M.D., Boston 

Remarks by the Governor of Louisiana, Mr. Robert Kennon 

Louis H. Bauer, M.D., Hempstead, N. Y., President of the American Medical 
Association (By invitation) 

Some Newer Observations on Nasal Cilia 

G. Edward Tremble, M.D., Montreal, Quebec 

A Re-Evaluation of Semon’s Hypothesis 

Louis H. Clerf, M.D., Philadelphia and eee 

William H. Baltzell, M.D., Philadelphia (By invitation) 


CORRECTION 


In the article “Discussion of Acoustic Neurinoma with Case Presentation,” by Rockowitz 
and Lerner, published in the October, 1952, issue, the last paragraph of the Summary (p. 377) 
should read as follows: “A woman with a family history of deafness may present symptoms and 
findings characterized by an audiogram indicative of a conduction type of hearing loss, loss of 
low tones, as shown by fork testing, and, lastly, onset of initial symptoms (tinnitus with 
progressive deafness) with pregnancy. Such a case does not necessarily fall into the category 
of classic otosclerosis, but may possibly be a case of acoustic neurinoma, which can give identical 
symptoms and findings. True, it is not common, but its possible occurrence is certainly worth 
bearing in mind.” 


1 
1 
1 
9:00 
9:30 6. 
10:10 7. 
10:40 8 
42:28 9. 
11:50 10. 
9:30 11. 
10:00 
10:15 12, 
11:15 13. 
11:45 14. 
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Directory of Otolaryngological Societies * 


FOREIGN AND INTERNATIONAL 


CANADIAN OTOLARYNGOLOGICAL SOCIETY 
(Société Canadienne d’Otolaryngologie) 
President: Dr. D. E. S. Wishart, 170 St. George St., Toronto. 
Secretary: Dr. W. Ross Wright, 361 Regent St., Fredericton, N. B. 
Place: Minaki Lodge, Minaki, Ont. Time: June 14-18, 1953. 
Firth INTERNATIONAL CONGRESS OF OTO-RHINO-LARYNGO-BRONCHO-ESOPHAGOLOGY 
Place: Amsterdam. Netherlands. Time: June 8-13, 1953. 
President: Prof. Dr. Eelco Huizinga. 
General Secretary: W. H. Struben, Viottastraat 1, Amsterdam-Z 
Scientific Secretaries: Dr. J. Bijtel and Dr. P. G. Gerlings. 
INTERNATIONAL BRONCHOESOPHAGOLOGICAL SOCIETY 
President: Dr. Fernand Eeman, Ghent, Belgium. 
Secretary: Dr. Chevalier L. Jackson, 1901 Walnut St., Philadelphia 3. 
Meeting: Second International Congress of Bronchoesophagology. 
Place: Albert Plage, Le Zoute, Belgium. Time: June 15-16, 1953. 


INTERNATIONAL CONGRESS OF AUDIOLOGY 


Place: Leyden, Netherlands. Time: June 5-6, 1953. 
General Secretary: Dr. H. C. Huizing, 182 Oostersingel, Groningen, Holland. 


INTERNATIONAL CourRsE IN PAEpO-AUDIOLOGY 


Place: Groningen, Netherlands. Time: June 1-4, 1953. 
Genera! Secretary: Dr. H. C. Huizing, 182 Oostersingel, Groningen, Holland. 


Pan AMERICAN ASSOCIATION OF OTO-RHINO-LARYNGOLOGY AND BRONCHO-ESOPHAGOLOGY 
Meeting: Fourth Pan-American Congress of Oto-Rhino-Laryngology and Broncho-Esophagology. 
Place: México, D. F., Mexico. Time: January, 1954. 

President: Dr. Justo Alonso. 
Exec. Secretary: Dr. Chevalier Jackson, 1901 Walnut St., Philadelphia 3. 
President of Congress: Dr. Ricardo Tapia Acuna. 


Tuirp LaTIN-AMERICAN CONGRESS OF OTORHINOLARYNGOLOGY AND 
BRONCHOESOPHAGOLOGY 


Place: Caracas, Venezuela. Time: 1953. 


NATIONAL 
AMERICAN MEDICAL ASSOCIATION, SCIENTIFIC ASSEMBLY, SECTION ON 
LaryNcGoLocy, OToLocy AND RHINOLOGY 
Chairman: Dr. Dean Lierle, Iowa City. 
Secretary: Dr. Sam H. Sanders, 1089 Madison Ave., Memphis 3. 
Place: San Francisco. 


AMERICAN ACADEMY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 
President: Dr. James Milton Robb, 315 Lakeland Ave., Grosse Pointe 30, Mich. 
Executive Secretary-Treasurer: Dr. William L. Benedict, 100-1st Ave. Bldg., Rochester, Minn. 
Place: Palmer House, Chicago. Time: Oct. 11-17, 1952. 


* Secretaries of societies are requested to furnish the information necessary to keep this 
list up to date. 
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A. M. A. ARCHIVES OF OTOLARYNGOLOGY 


AMERICAN BOARD OF OTOLARYNGOLOGY 


President: Dr. LeRoy A. Schall, 243 Charles St., Boston. 
Secretary-Treasurer: Dr. Dean M. Lierle, University Hospitals, lowa City. 
Place: Roosevelt Hotel, New Orleans. Time: April 21-25, 1953. 


AMERICAN BRONCHO-ESOPHAGOLOGICAL ASSOCIATION 
President: Dr. Fred W. Dixon, 1027 Rose Bldg., Cleveland. 
Secretary: Dr. Edwin N. Broyles, 1100 N. Charles St., Baltimore 1. 
Place: Roosevelt Hotel, New Orleans. Time: April 28-29 (afternoons only). 


AMERICAN LARYNGOLOGICAL ASSOCIATION 
President: Dr. Louis H. Clerf, 128 S. 10th St., Philadelphia 7. 
Secretary: Dr. Harry P. Schenck, 326 S. 19th St., Philadelphia 3. 
Place: Roosevelt Hotel, New Orleans. Time: April 26-27, 1953. 


AMERICAN LARYNGOLOGICAL, RHINOLOGICAL AND OtTOLOGICAL Society, INc. 


President: Dr. Francis E. LeJeune, 49 Audubon Blvd., New Orleans 18. 
President-Elect: Dr. LeRoy A. Schall, 243 Charles St., Boston. 

Secretary: Dr. C. Stewart Nash, 708 Medical Arts Bldg., Rochester 7, N. Y. 
Place: Roosevelt Hotel, New Orleans. Time: April 28-30, 1953 (mornings only). 


SECTIONS: 
Eastern.—Chairman Dr. Irl H. Blaisdell, 1100 E. Genesee St., Syracuse 10, N. Y. 
Place: Hotel Syracuse, Syracuse, N. Y. Time: Jan. 7, 1953. 
Southern.—Chairman: Dr. W. W. Wilkerson, Jr., Curtiswood Lane, Nashville 4, Tenn. 
Place: Andrew Jackson Hotel, Nashville, Tenn. Time: Jan. 12, 1953. 
Middle——Chairman: Dr. Henry L. Williams, 818 4th St., S. W., Rochester, Minn. 
Place: The Drake, Chicago. Time: Jan. 19, 1953. 
Western.—Chairman: Dr. Alden H. Miller, 4000 Woking Way, Los Angeles 27. 
Place: The Elks Club, Los Angeles. Time: Jan. 24, 1953. 


AMERICAN OTOLOGICAL Society, INC. 
President: Dr. Albert C. Furstenberg, 201 S. Main St., Ann Arbor, Mich. 
Secretary-Treasurer: Dr. John R. Lindsay, 950 E. 59th St., Chicago. 
Place: Roosevelt Hotel, New Orleans. Time: May 1-2, 1953. 


AMERICAN OTORHINOLOGIC SOCIETY FOR THE ADVANCEMENT OF 
PLastTic AND RECONSTRUCTIVE SURGERY, INC. 
President: Dr. Benjamin H. Shuster, 1824 Pine St., Philadelphia. 
Secretary: Dr. Louis Joel Feit, 50 Park Ave., New York 16. 


AMERICAN SocieTyY OF OPHTHALMOLOGIC AND OTOLARYNGOLOGIC ALLERGY 
President: Dr. Kenneth L. Craft, 23 E. Ohio St., Indianapolis. 
President-Elect: Dr. Albert D. Reudemann, 1633 David Whitney Building, Detroit 26. 
Secretary-Treasurer: Dr. Michael H. Barone, 468 Delaware Ave., Buffalo 2. 
Place: Palmer House, Chicago. Time: Oct. 16, 1953. 
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No. 216 operating otoscope. Patent 
rotatable speculum holder gives 
greater operating space. No set screw 
adjustments. Brilliant direct illumi- 
nation. 5 nylon specula. 


Fast, accurate 
diagnosis with 
complete, compact 


OPHTHALMOSCOPE- 
OTOSCOPE SETS 


No. 201 dual-purpose otoscope. New 
design, with large diagnostic -type 
lens pivoted at top, and thumb ex- 
tension at bottom. Ample room for 
instrumentation. 


| 


No. 110 ophthalmoscope. Superb 
May type head with prefocused op- 
tical system and patented rotatable 
unit for instant choice of apertures. 


— 20 to +40 lenses. 


“WACO” NO. 9 LAMP 


Rotatable unit in No. 
moscope gives standard, pinhole or 
slit apertures, white line grid and 
red-free filter. No. 106, without rota- 
table unit, at lower cost. 


110 ophthal- 


ble, compact, sanitary and attractive 
than old style cases. No. 21-L for 
large battery handles; No. 21-M for 
medium handles. 


Battery handles fit otoscopes, 
ophthalmoscopes, and many other 
Welch Allyn instruments. Sensitive 
rheostat controls and plug-in re- 
ceptacles for cords. Choose No. 700 
large; or No. 705 medium. 


Welch Allyn otoscope-ophthalmoscope sets are priced from $60.50 
to $71.00 depending on choice of instruments and case. Ask your 


Welch Allyn dealer to show them to you. 


WELCH ALLYN, INC. 


Skaneateles Falls, N. Y. 


No. 21 “Sandura” case. More dura- oe 


For the Pediatrician 
treating 


Walton Oxygen Tent Model 


— illustrated above, is particularly 
suited for use in the pediatric de- 
partment for obtaining optimum 
condition of high humidity at normal 
room temperatures— 


1. WHEN INHALATIONS ARE 
PRESCRIBED 

2. IN THE OXYGEN TENT 

3. IN CROUP TENT 

4. AS ROOM HUMIDIFIER 


Walton Office Model 


Attractively de- 
signed in decorator - 
finishes, Walton 

Cabinet Models 

feature automatic 

controls for con- 

venience and effici- 

ency. Table models 

available for the 

smaller professional 

suite and residen- 

tial use. 


Use Coupon fo Obtain 
Professional Literature 


LABOR 
N INC 93 


STATE 


DeVILBISS No. 40 


/” Most Widely Prescribed and 
Recommended Nebulizer 
In Use Today 


The DeVilbiss No. 40 is used by more 
patients than any other nebulizer. 
DeVilbiss has been successful in creating 
a nebulizer that meets all medical speci- 
fications governing correct particle size 
and adequate volume of delivery, yet the 
price to the patient is just three dollars! 
(Slightly higher in Canada). The No. 40 
is specified for use with: 


¢ Norisodrine Sulfate Inhalant Solution 1:100 
 Suprarenalin Inhalant 1:100 

Epinephrine Hydrochloride 1:100 

© Clopane 0.5% 

e Adrenalin 1:100 

Isonorin Sulfate inhalant Solution 1:200 

e Epinephrine (1:100 Solution) 

e Inhalant Isupre! Hydrochloride Solution 
 Suprarenin Solution 1:100 


You can recommend the DeVilbiss No. 40 
Nebulizer to your patients with complete 
confidence. The DeVilbiss Company, 
Somerset, Pa., and Windsor, Ontario. 


DeVILBISS 


ATOMIZERS - NEBULIZERS - VAPORIZERS 


“The Line the Physician Knows and Prescribes” 
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Fine Ear Forceps 
Stainless Steel 


4619 Forceps, Ear, NOYES: extra fine 

$12.50 

4621 Forceps, Ear, NOYES: mouse 

h $14.50 

4622 Forceps, Ear, HARTMAN- 
4619 


HERZFELD: 2mm spoon. $19.50 4621 4622-3 

4623 Forceps, Ear, HARTMAN- 
HERZFELD: 3mm spoon. .$19.50 
4624 Forceps, Ear, HARTMAN- 
HERZFELD: up-angled.. $19.50 
4625 Forceps, Ear, HOFFMAN: punch 
action, straight $21.50 

4625-6 4627 


4626 Forceps, Ear, HOFFMAN: punch 
action, up-angled. Not illus- 
trated $23.50 

4627 Forceps, Ear, BRUENING-CITTELLY: through- 4628 Forceps, Ear: curetting 
cutting, very delicate $22.50 4629 Forceps, Ear, WEINGARTNER 


STORZ INSTRUMENT COMPANY 


4570 Audubon Avenue St. Louis 10, Missouri 


In acute and chronic 


By using the NICHOLS NASAL SYPHON, these cavities 
may be safely and successfully drained of mucopurulent 
material, thus affording prompt symptomatic relief. Used 
and prescribed for more than 32 years. Prove its effective- 
ness on your most troublesome cases. Just mail the coupon. 


NICHOLS NASAL SYPHON, INC. MONTCLAIR, N. J. 
Please send details of SPECIAL OFFER “S” without obligation. 
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HERB SHRINER 
Star of Old Gold's 


All leading cigarettes probably 
look pretty much the same through 
your X-ray machine—but there is a 
big difference in taste. That’s why 
we stick to being tobacco men... 
don’t pretend to be medical men. 
We cure just one thing—the world’s 
best tobaccos—to give you today’s 
greatest smoking pleasure in OLD 
GOLD Cigarettes. 


TUNE IN HERB SHRINER in ‘Two for the Money” on radio and television. 


For a Treat instead of a Treatment... remember... 


OLD GOLD 
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THE HOUSE IRRIGATOR 


A simple non-drip irrigator, useful for fenestra- 
tion, brain surgery, etc., or any place where a small 
volume at low pressure is required. Slight pressure 
on the rubber body of the irrigator causes the solu- 
tion to flow and automatically shuts off when this 
pressure is released. Can be sterilized or auto- 
claved. Can be repaired instantly in the office. No 
moving metal parts. Described in the Archives of 
Otolaryngology, October 1951. 


Price $6.50 
Surgical Mechanical Research 


1905 Beverly Blvd. 
Los Angeles 4, Calif. 


ISO-PAR 


(Coparaffinate) 


OINTMENT 


N.N.R. (1951: 43) 


Indicated in the Treatment of 
OTITIS EXTERNA 


Archives of Otolaryngology, Sept. 1952: 241-249 
The Eye, Ear, Nose & Throat Monthly, April, 1950: 200-203 
Bulletin of the Johns Hopkins Hospital, Sept., 1948: 225-228 
Archives of Otolaryngology, March, 1947: 294-297 


Supplied in 1 Ib., 4 oz., 1 oz. and 1% oz. jars 


Samples and literature on request. 


406 Water Stret MEDICAL CHEMICALS, Inc. Baltimore 2, Md. 
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The first hearing aid 
with 2 crystal 
microphones 


The Paravox “TOP-twin-tone” 
hears through the top 


Tiny, with twin crystal microphones top- 
mounted to avoid surface noise and give 
balanced tone. This Paravox model has 
wide range and great sensitivity, permits 
a remarkable degree of fitting accuracy 
for varied hearing needs. 


The “TOP-twin-tone” and other Paravox 
Hearing Aids are exhibited at leading 
medical conventions annually, and are 
accepted by the Council on Physical 
Medicine and Rehabilitation, American 
Medical Association. 


WRITE FOR LITERATURE describing 
the “TOP-twin-tone in 
greater detail. 


ARAVOX 
PARAVOX, INC. 
2056 East Fourth St. Cleveland 15, Ohie 


ENT BASIN 
Made of RIGID DuPont Nylon 


* 


i 


7 ‘Permits ‘easier visualization of 
irrigation debris. 


7 Strong, light in weight, mode: a 
in design. 


Economical—permanent. 
¥ May be boiled or autoclaved. 


Popular 8" size—*2.00 
Send orders to: 
SURGICAL DEVELOPMENT COMPANY 


1081 THIRD AVE. @ NEW YORK 21, N. Y. 


Entirely New—Just Published! 
HOLLENDER ON 
THE PHARYNX 


Basic Aspects and Clinical Problems 


Edited by ABRAHAM R. HOLLENDER, 
M.D., F.A.C.S., Professor of Otolaryngol- 
ogy, Emeritus, University of Illinois College 
of Medicine; Attending Otolaryngologist and 
Chairman of the Service, Mount Sinai Hos- 
pital of Greater Miami, Florida. 560 pages; 
237 illustrations on 156 figures. $15.00. 


With the thoughtful collaboration of 19 contrib- 
uting authorities, Dr. Hollender has made this new 
book useful to all. 


Here are some of the general-interest features: 
PHYSIOLOGY; an elaborate description of a 
much neglected essential. THE TONSIL PROB- 
LEM;; the modern version highlighting potential 
influence on systemic disease. “SORE THROAT” 
as a clinical problem. LYMPHATIC DISEASE; 
certainly one of the book’s greatest assets, sure to 
receive general acclaim. SIGNIFICANCE OF 
PHARYNGEAL SYMPTOMS; they are common; 
they are important; they are often the tell-tale 
factor in other disease. PSYCHOSOMATIC AS- 
PECTS; no book on the subject could be complete 
without such a discussion, and this is a good one. 


Related problems are dealt with extensively—deep 
neck infections, salivary gland disorders, allergy 
and tonsillectomy in relation to poliomyelitis, etc. 


All useful methods of examination and diagnosis 
are detailed, and today’s accepted methods of 
treatment are presented. 


The organization is outstanding; the clarity of 
text and illustration is refreshing; editorial intro- 
ductions and conclusions are included with most 
chapters. There is a fine bibliography. 


Also New and Just Published 


HUGHES’ OFFICE MANAGEMENT 
OF OCULAR DISEASES 


A complete and ultra-practical presentation. Treat- 
ment technics are both clearly described and illus- 
trated. Features many valuable differential diag- 
nosis tables and a 32-page ophthalmic formulary. 
By WM. F. HUGHES, Jr., M.D., Professor and 
Head of Dept. of Ophthalmology, University of 
Illinois. 452 pages; 164 illus. on 121 figs. $9.00. 


dear Hook 


PUBLISHERS 


The Year Book Publishers, Inc. 
200 E. Illinois Street 
Chicago 11, Illinois 


Send, postpaid, for 10 days’ exami- 
nation: 


© Hollender’s The Pharynx, $15.00 
(0 Hughes’ Office Management of Ocular Diseases, $9.00 
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Doctor, 
be your own 


judge... 
try this 
simple test 


With so many claims 
made in cigarette adver- 
tising, you, Doctor, no 
doubt prefer to judge for 
yourself. So won’t you 
make this simple test? 


Take a PHILIP MORRIS and any other cigarette 


1. Light up either one first. Take a puff—get a good mouthful of smoke 
—and s-l-o-w-l-y let the smoke come directly through your nose. 


a Now, do exactly the same thing with the other cigarette. 


You will notice a distinct difference between 


PHILIP MORRIS and any other leading brand. 


PHILIP Morris 


Philip Morris & Co. Ltd., Inc., 100 Park Avenue, New York 17, N. Y. 
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PUMP 


FOR SUCTION AND PRESSURE 


@ Easy to operate—simple The sturdiest and most useful pump of its size 
to control available—at a price that cannot be matched. 
@ Large, easy-to-read suc- 


tion and pressure gauges The Pilling Portable Pump will give yeoman’s service 


all through the hospital. It is ideal for office, hospital 


@ Readily accessible regu- 
bedside and even house-call use... easily carried 


lating valves 


@ Completely portable, wherever it’s needed—no trouble at all to maintain. 


yet stays firmly in posi- only 
tion while in use Supplied complete with suction and $ 0 


pressure hoses. 110 volts, 60 cycles, AC. 


f.0.b. Philadelphia 
Order direct from 
GEORGE P & SON CO. 
3451 WALNUT STREET tilling PHILADELPHIA 


A Standing Invitation: When in Philadelphia, visit our 
new salesrooms. Free parking for doctors in our private lot 
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IT TAKES 


... to cover all your needs 
when it comes to 
anesthesia and analgesia. 
With Pontocaine you obtain 


prompt induction 
sustained anesthesia 
prolonged analgesia 
relative safety and 
convenience 


Surgeons and anesthesiologists who use Pontocaine 
for nerve block and infiltration analgesia know that 
you can stretch operating time to as much as five 
hours and postoperative analgesia to nine hours. 

Pontocaine’s much longer duration of action 
allows you to complete a surgical procedure without 
fear that the anesthesia may wear off . . . without 
apprehension that the postoperative analgesia won't 
be long enough to give your patient a good start 
towards recovery. 

And it takes so little Pontocaine to do it... only 
0.1 to 0.2 per cent concentration . . . leaving you 
with a relatively wide margin of safety. 


PONTOCAINE 


HYDROCHLORIDE 


Winthrop-Stearns Inc. 
New York 18, N. Y. *© Windsor, Ont. 


sustained anesthesia 
2 to 5 hour nerve block 
2 to 3 hour spinal 
prolonged analgesia 
5 to 9 hour pain relief 


For 5 hour nerve block 
(surgical, diagnostic 
and therapeutic), 
for Infiltration and Continuous 
Caudal Analgesia 
0.15 per cent solution, 
vials of 100 ce, 


For 2 to 3 hour spinal anesthesia 
“Niphanoid’® 10 mg., 
15 mg. and 20 mg. 


1 per cent solution, 
ampuls of 2 cc. (20 mg.) 


Also available as 
0.5 and 2 per cent solutions 
for topical application. 


P ine (brand of ine) and Niphanoid, 
trademarks reg. U.S. & Canada 
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